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To the Mayor and City Council of the City of Springfield : 

Gentlemen : — The Board of Water Commissioners herewith 
submit their report : 

The importance and magnitude of the work committed to their 
charge^ affecting as it does the health, comfort and general pros- 
perity of the City, and involving a larger expenditure of money 
than any previous municipal undertaking, will justify, if tliey do 
not demand, a more extended statement of their proceedings, and 
facts connected therewith, than would otherwise be deemed neces- 
sary. 

The Commissioners will therefore aim to give a brief history of 
the water supply of Springfield, the efforts which have been made 
from time to time to enlarge and improve it, which efforts finally 
culminated in a legislative enactment empowering the City to 
raise money and vest the right of spending it in a Board of Water 
Commissioners, whose duty it should be to bring into the City 
from sources named, an ample supply of water for purposes speci- 
fied in the acts. They will notice the various projects which 
have been brought to their consideration, and give what the}'' trust 
will be regarded good and sufficient reasons for the adoption of 
the Ludlow project, whose general features only will be touched 
upon by theni ; as the details of the plan and a circumstantial ac- 
count of the progress of the work, from the preliminary survey to 
the present time, will be found fully set forth in the accompanying 
reports of the engineers; which, to avoid repetition, will be con- 
sidered an integrant part of the Commissioners' report. 

Prior to the year 1840, little trouble had been experienced or 
anticipated by our citizens in regard to a supply of water. Those 
who lived upon the flat extending eastward from the river bank 
to the foot of the hill, were supplied by wells on their own prem- 
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Company to enlarge its capital from time to time, and increase 
its supply of water, so that in July, 1864, the capital stock had 
become $36,000, though the quantity of water supplied was still 
inadequate to the demand, and the failure of the wood pipes 
caused serious apprehension as to the ability of the Company to 
deliver even the quantity which the reservoirs might be able 
to supply. With a view to remedy this deplorable condition 'of 
its affairs, the Company voted to reserve its net earnings for 
three years from and after July 1, 1864, and to apply the same to 
renewing, extending and improving the aqueduct, provided that 
at least $25,000 of additional stock be subscribed for, on which 
six per cent, interest was to be allowed from time of payment till 
the expiration of the specified three years. The limit of new 
stock on the above terms was subsequently raised to $114,000, 
and on the 1st of July, 1867, all but $12,200 of the new stock 
had been taken, and the capital of the Company stood at 
$137,800. The wood pipes were now replaced with cemented 
iron pipe, and the east Van Horn Reservoir, estimated to contain 
45,000,000 gallons, was constructed. The Company subsequently 
enlarged the Lombard Reservoir, and built the west Van Horn 
Reservoir, and increased its capital, till in July, 1870, it was 
$184,800, and in 1872, $211,200, when by virtue of a reservation 
in a certain agreement made with the City in 1864, it sold its 
property to the Water Commissioners; the purchase dating 
from July 1, 1872, though full and actual possession was not 
taken till the following June, 1873. 

During the years in which the main dependence of the City 
for water was upon the Aqueduct Company, the public mind, on 
account of a deficiency in the supply, had been subject to intermit- 
tent agitation, of more or less violence, according to the imme- 
diate exciting cause. Sometimes a destructive fire would rage 
in consequence of the inadequate supply of water furnished by the 
Company's hydrants, supplemented by the Town Brook, the waters 
of which were often held back by the necessities or whims of the 
owners of small mill privileges on its line. Sometimes a drought 
would threaten a water famine, and water takers wouhl be re- 
stricted to a minimum quantity for domestic purposes, a restric- 
tion which caused much inconvenience and complaint. 

The first municipal action, in reference to a water supply, was 
taken in February, 1860, when a committee consisting of Hon. 



D. L, Harris, Mayor, Alderman William Hitchcock, and Coun- 
cilmen N. A. Leonard, H. S. Noyes and Charles Woodman, was 
appointed by the City Council " to make investigations regard- 
ing a supply of water from the ' Hill,' estimate the cost of 
water works, and communicate such facts to the council as they 
may deem appropriate." About the same time the City built a 
reservoir for fire purposes, at the intersection of State and Steb- 
bins streets, making it a well twenty feet deep and ten feet in 
diameter. Finding water at sis feet below the surface, the well 
was sunk fourteen feet further by the aid of a steam pump, and 
it was estimated that the flow of water into the well was at the 
rate of fiity gallons per minute. The surface of the water in 
Goose Pond (now Lake Como), stood five feet above the water in 
the reservoir well, and on the Bay Eoad north of the pond, it 
was higher by one or two feet than at the pond. As the sand 
plain was estimated to include at least three square miles, and 
under its entire area water was found but a few feet from the 
surface, the committee reported that the Hill would " supply an 
abundance of the purest and best water for all domestic, mechan- 
ical, industrial and sanitary purposes." They reported that the 
well already constructed would, with a suitable receiving reser- 
voir, furnish an ample supply for the fire department and for 
sprinkling streets; that a system of similar wells, not exceeding 
twelve in number, would be ample for all other needs, and that 
the cost of such works and distributing the water would not be 
more than $50,000. The committee suggested that the sum of 
$3,000 be expended under the direction of an appropriate com- 



Such an arrangement was made with Messrs. R. A. Chapman, 
P. B. Tyler, G. R. Townsley and D. L. Harris, who agreed to pro- 
ceed at once to lay down pipes, with a view of testing the feasi- 
bility of procuring a supply of water, giving the City the right at 
any time to assume the ownership of the works, to be held as public 
property by paying the cost of the same, with ten per cent, inter- 
est, and a bonus of $500. The City further agreed that in case 
the Company should increase its facilities, so as to furnish water 
for general use, no rival party should be authorized to lay water- 
pipes and conduct water along State street, east of the Armory. 

Under this arrangement, the association of gentlemen, taking 
the name of the " City Aqueduct Company," commenced opera- 
tions on the 10th of September, 1860. On the 20th of November 
following, 1,950 feet of 7-inch pipe had been laid, and a brick 
drain 650 feet in length, had been built. For more than six 
months, the average flow from the pipe down State street was 40 
gallons per minute. The project encountered strong opposition 
from persons residing on the hill, who claimed that their wells 
were drained by the new works, and a remonstrance against 
further effort in this direction, was sent to the City Government, 
representing that such a diminution of water had been caused, 
as led to fears of "the ultimate destruction of all shade trees 
and vegetation in the neighborhood," and praying for a res- 
toration of the former condition. In Jujie, 1861, a report upon 
this remonstrance and petition was made to the City Council 
(Hon. S. C. Bemis, Mayor). This report recommended that the 
City purchase the works as they then stood, and accordingly, 
on the 10th of June, 1861, the City Aqueduct Company was paid 
the sum of $2,921.12, and turned over its property to tlie City. 
On account of the continued and bitter opposition to the " Harris 
plan," as the hill drainage scheme was called, nothing further was 
done with that system, and in August, 1861, the flow of water sud- 
denly and mysteriously stopped, though the well was full, and, so 
far as is known, has been in that condition ever since. 

Two years later, Hon. Henry Alexander, Jr., being Mayor, a 
committee was appointed *' to devise means to supply the City with 
pure water." They secured the services of Mr. W. E. Worthen, 
an engineer of repute, from Brooklj'n, N. Y., who made the first 
extended examination of sources of supply that had been insti- 
tuted. He presented his report in December, 1863. Kejecting 



tic uses, and wjw to receive ten per cent, rental for the additional 
cost of such enlargement. The latter clause increased the water 
rent paid by the City, to $2,800 per year for two years, before the 
purchase of the Company's property. 

During the administration of Hon. Chas. A. Winchester, (1868 
and '69,) the City did nothing in regard to a w^ater supply, though 
complaints as to the quality and quantity of the water of the City 
were general. 

In August, 1871, Hon. William L. Smith, Mayor, called the 
attention of the council "to the necessity of making some pro- 
vision for a sufficient and permanent supply of w^ater for the City." 
A committee was appointed, consisting of Aldermen Sibley, Dick- 
inson and Hawkins, Councilmen Howard, Bradley and Newell, to 
make inquiry as to the most feasible plan of supplying water, and 
the sum of $300 was appropriated to meet the expenses. This 
committee reported "that an immediate examination of the 
streams and ponds in the vicinity of our City should be made, that 
shall determine with scientific accuracy their capacity and purity, 
and that estimates should be made of the cost of introducing and 
distributing from those sources that are found by the preliminary 
examination to be capable of furnishing a sufficient supply of pure 
water for our present and future wants." The committee asked 
for and obtained an appropriation of $2,500 for the expenses of 
the proposed investigation, and the service^ of Clemens Herschell, 
of Boston, as engineer, were obtained. On the 30th of December, 
1871, the committee submitted their report, together with that of 
the engineer. Ten sources of supplies were examined, viz : 

The Connecticut River above Hampden Park and the mouth 
of the Town Brook. 

The same above Holyoke dam. 

Mill River North Branch. 

Chicopee River at Burcham's Bend. 

Chicopee River at Jenksville. 

Chicopee River at CoUinsville. 

Ashley's Pond or Silver Lake in Holyoke. 

Five Mile Pond. 

The Willimansett Brook. 

The Scantic Brook. 

It must be borne in mind that Mr. Worthen, in 1864, had ex- 
amined and reported adversely upon four other sources, viz., Aga- 
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warn River, Mill River South Branch, the Aqueduct Company's 
Springs and the plan of supplying by wells on the hill ; and Mr. 
Herachell concurred in the adverse opinion upon the sources in 
queation. In his examination as to quantity, the enp;ineet found 
that Ashley's Pond, including Burnt Swamp Meadow and 
Brook and so much of Riley's Brook as could be turned into it, 
contained by actual survey but 2^ square miles of drainage area, 
and this source was rejected on the ground of insufficient quantity. 
Five Mile Fond was rejected for the same reason. The bed of 
the Willimansett Brook was not high enough to supply the City 
without pumping, and the Scantic Brook, at the distance nec- 
essary to find a proper elevation fjj bring the water by gravity, 
was t<K( email a stream to be favorably considered. Mill River 
was unfit for use on account of its impurity, and the water of the 
Connecticut River at Holyoko was not so superior to the water in 
the same river above Hampden Park and the Town Brook, as to 
justify the extra expense of bringing it the greater distance. Of 
the Chicopee River sources, that at Collins' Depot was excluded 
as being more expensive than either of tbe others on that river, 
and being three miles farther from town than Jenkaville, the extra 
height (only six feet) would not compensate for the additional 
cost of the mains. Flans and estimates were therefore presented 
for a water supply from but three of the ten sources examined by 
Mr. Herschell, and these may be found in detail in the very full 
and elaborate report made by him at the time. [See Appendix.] 
Tbe estimate on the Connecticut River project, taking the 
water above Hampden Park and the Town Brook, was $750,000 ; 
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were pronounced " good," as were also the samples from Chicopee 
River. The Aqueduct water and that of Mill River were called 
" objectionable," while those of the five wells representing water 
from the Hill, Mulberry street, Pynchon street. Congress and 
Union streets, were all stigmatized as "bad." These reports, 
being received too late to be acted upon by the City Council of that 
year, were taken up by the incoming administration, Hon. S. B. 
Spooner, Mayor. An order originating in the Common Council 
w^as passed, referring the whole matter, as part of "the unfinished 
business," to a special committee. Messrs. Ray, Brooks and Pal- 
mer on the part of the Common Council, were joined by Messrs. 
Ladd and Smith from the Board of Aldermen on the 8th of Jan- 
uary, 1872. While this committee were diligently pursuing their 
investigations, Mr. John W. Phelps, of this City, who was then a 
member of the Legislature, introduced into the House a bill to 
enable the City to take water from any one of a large number of 
designated places. The bill, as passed on the 6th of May, 1872, 
restricted the taking to the Connecticut and Chicopee Rivers. 
The act placed the whole matter of procuring a water supply in 
charge of a board of five Water Commissioners, and authorized 
the City to issue bonds to the extent of $1,000,000 for the pur- 
pose. 

As the Committee last above named, had elicited much impor- 
tant matter in their investigations bearing on the general subject, 
they reported to the City Council on the 3d of June. Being 
strongly impressed with the efficiency of the " Holly system " of 
pumping and distributing water, they recommended its adoption 
and the Connecticut River as the source of supply. 

On the 28th of May, 1872, the question of accepting the power 
conferred by the Legislative enactment above named, and estab- 
lishing a Board of Water Commissioners, was submitted to a pop- 
ular vote with an affirmative result, and Horace Smith, Daniel L. 
Harris, A. D. Briggs, Samuel W. Porter and George C. Fisk, 
were elected. 

One of the Commissioners being out of the country, the 
organization of the Board was deferred till the 15th of July, 
when Mr. Horace Smith was chosen President, and Mr. S. W. 
Porter, Secretary. 

The immediate and pressing need of a temporary supply of 
water was brought to their notice by the following letter, which 



12 

was received from the President of the Springfield Aqueduct 
Company : 

(COPY.) 
Office ov tub Sfbinofibli) Aqueduct Co., 
No. \ili Wetl Bridge Slrttr, 
Spbinqfibld. Mass., June SO, 1672. 
Meiire. Uobacb Svith, 
1). L. Habsis, 
A. D. BniaoB, 
Sahl-bl W. Portek, 
Geo BOB C. Fihk, 

Gbnts : — From come cause, not jet sppsrent to Ibis Compnny, the water in 
our principal reserroir is rapidly recEdinfc, and if aiich a state of things con> 
tinnes for a month longer the reeervoir will be left comparatively dry. The 
fact tliat our works are in effect in your hands, and that you will take them 
when, in your opinion, the interest of the City shall demand il, jl causes the 
Company to hesitate in talcing any steps which would incur a heavy expendi- 
ture to make up for the loss or dellctency referred to. Unlest the Commis- 
woners take the business io hand at once, ne can see no reason why the City 
will not be short, if not entirely out, of water in the next sixty days. 
Bespectfully. 

(Signed,) C. L. Covbll, Prrridtnt. 

The Board proposed to meet the emergency hy pumping water 
from Garden Biook into the Lombard Reservoir, and wero pre- 
paring to do so when they received the following note from the 
Aqueduct Company : 

[COPT.] 
Officb of rns Srai 
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and terms, and Garden Brook was drawn upon for an auxiliary 
supply till the middle of August, 1873, when pumping works in 
connection with a filter constructed by engineer Ball, were set up 
at Brightwood on the Connecticut River, and run till February, 
1874, furnishing about 700,000 gallons in each day of twenty-two 
hours. Pumping was commenced again in July, 1874, and is 
still continued, the filter doing its work well in clearing the water 
from the impurities held in suspension. During their operation 
these pumping works have supplied more water than the Reser- 
voirs, and without their aid the City would have suffered great 
loss and inconvenience. 

At an early day after their election, the Commissioners com- 
municated with some of the most eminent engineers in the coun- 
try, for the purpose of ascertaining the comparative merits of the 
two systems of furnishing a supply, i. e., pumping and gravita- 
tion. The weight of evidence was greatly in favor of gravitation 
as more desirable for a permanent supply. 

That no possible available source might be overlooked, the 
Commissioners employed Mr. George Raymond, of Fitchburg, to 
examine Little River, (a branch of the Agawam or Westfield 
River,) with reference to its capabilities for the use of the City. 
Mr. Raymond's report is herewith submitted, and as will be seen, 
the project did not meet the expectations that had been indulged 
concerning it, and the result placed "Little River '' among the re- 
jected sources. Mr. Raymond^s attention was next directed to the 
tributaries of the Chicopee River, and the report upon Broad 
Brook and Higher Brook was so encouraging that the Commis- 
sioners determined to pursue the investigation further, and pro- 
cured legislation empowering them to take water from these 
brooks. Mr. Horace Smith having declined to serve longer as 
Commissioner, Mr. Charles 0. Chapin was elected by the City 
Council to fill the vacancy on the 25th of March, 1873, and on 
the 5th of April was chosen President of the Board. 

The Commissioners invited the Hon. Phinehas Ball, of Worces- 
ter, to serve them in the capacity of Chief Engineer, which invi- 
tation was accepted, and the Commissioners congratulate the 
City on having secured the services of one so entirely competent 
in his profession, conscientious in the discharge of his duties, and 
earnest in the vigorous prosecution of the work in hand. 

Li order to give the advocates of any and all systems and 
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BOurceB of supply ao opportunity to present their views, the Com- 
missioners appointed a meeting or hearing for that purpose, 
which was held at the Common Council room, April 11, 1873. 
Officers of the Holly Manufacturing Company, Lockport, M. Y., 
were present, and explained at length the "Holly" system. Ko 
otiier system was presented, and no new source for obtaining 
water was suggested. 

It lias been seen that of the great number of sources examined 
hy the City authorities, four or five only were considered by com- 
petent authority as possessing the requisite qualities, and in 
selecting from these, the Commissioners did not decide the 
question upon cost entirely, nor upon a basis of quantity only. 
Quality was a very important element in their consideration of 
the subject. The analyses of the waters of the Aqueduct Com- 
pany's reservoir, and of the five representative wells before 
alluded to, showed how utterly unfit for domestic use was much 
of the water in the City and vicinity. From the nature of the 
soil upon the hill, the increase of population there and in other 
]iarts of the City, and consequent pollution of the surface of 
the ground, the establishing of tripe factories, bone-boiling nui- 
sances, the location of cemeteries, new and old, the Commis- 
sioners could not doubt that our springs and underground water- 
courses were all corrupted, in a greater or less degree. From 
Springfield street, at the old Catholic cemetery, on the north; 
to Mill Biver, at the ice-houses, on the south ; there is an almost 
unbtoken chain of objectionable features or industries. 

Commencing with the old Catholic cemetery and going south. 
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courses west of them ninning to the river. The report of our 
City Physician shows that the danger to wells from surface pol- 
lution^ filthy stables, privies and sinks, is very great, and that this 
condition of things is not confined to one or few localities. It is 
well-known that animal matter in water is the most ohjectiona- 
ble of organic impurities. Lefort found a well of water at St. 
Didier, more than 330 feet from a cemetery, to be largely con- 
taminated with ammoniacal salts and an organic matter, which 
was left on evaporation. The water was clear at first, but had a 
vapid taste, and became putrid after a short time. The State 
Board of Health, from whose valuable reports extracts may 
be found in the Appendix, declares that any privy within thirty 
or forty feet of a well, in soils of ordinary porosity, will affect 
the purity of the water, and that as a rule, a well receives drain- 
age from a superficial circular area, whose diameter is. from one 
to three times the depth of the well, varying with the charac- 
ter of the soil. In a report made to the New Bedford Water 
Committee, an eminent authority says in regard to the pollution 
of wells: " These contaminations are none the .less real because 
they are not usually observed. The gases of this dissolving mat- 
ter frequently give sparkling life to the water, and a small mix- 
ture of the earthy salts imparts a flavor, and with the tempera- 
ture lowered by ice, induces persons to express a preference for 
9w:h mixtures^ over pure but less palatable water.'' 

Facts like these show that the water of wells in, or of springs 
'flowing through a thickly populated City should be looked upon 
with suspicion, and suggest that the use of them for domestic 
purposes be abandoned when purer water can be obtained. In 
considering the sources of supply from the Connecticut River, 
and from the Chicopee River at Burcham's Bend, and Jenksville, 
the Commissioners found much important and interesting infor- 
mation bearing on the general subject of water supply for towns 
and cities from running rivers, in the reports of the Board of 
Health above referred to. The conclusion thev came to, based 
upon such information together with observations made at 
Brightwood, was adverse to the use for domestic purposes of 
water from streams below large towns or manufacturing villages. 
Above our City, on the Connecticut River, lies the rapidly'" grow- 
ing City of Holyoke, already numbering some 15,000 inhabitants, 
and with unoccupied water power sufficient to make it, when this 
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power sliail be emi)Ioyed, one of the largest manufacturing cities 
ill t1»e State. Its sewage and tlie mfuae from its factories find 
their way into tlie Connecticut River, and eventually pass by 
our City. 

The Chicopee River, it is wpI! known, is one of the busiest 
streams in the Commonwealth, draining a larger cstent of terri- 
tory within the State than any other river. Its banks are lined 
with mill-sites, some occupied and some not, but all undoubtedly 
will at no distant day bo improved. Kear its mouth is the town 
of Chicopee, comprising the two villages of Chicopee and Chico- 
pee Falls. These find the river the most convenient receptacle 
for the sewage and foul matter from the various industries car- 
ried on within their limits, and all this impurity is finally dis- 
charged into the Connecticut, a mile or two above Hampden 
Park. At Brightwood a flourishing village is springing up, and 
it may not be many years before Springfield and Chicopee, in that 
part of their borders, will have a large and busy population. The 
drainage from this section must of necessity enter the Connecti- 
cut River. What is true in regard to these places is, or will be, 
measurably true in regard to Burchain's Bend. The mill powers 
above it at Indian Orchard and Jenksville, are but partially taken 
up, but whenever they are fully used, the water at the "Bend" 
will show a great falling off in purity. It will be seen that the 
Commissioners found serious objections to most of the projects 
presented. Localities to the east, west, north and south of the 
City had been examined critically, and found wanting iu some 
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such as will, undoubtedly, prevent the neighborhooc 
ing densely peopled, the surface of the ground bein^ 
hard to cultivate, and filled with boulders. The best 
the land can be put, is the growing of wood, which 
retention of moisture. The general contour of the water-shed is 
favorable for the location of a reservoir. It being gently sloping 
in its character, rather than steep and precipitous, the reservoir 
will not be liable to large accessions of earthy or vegetable mat- 
ter in flood time. Much of the reservoir basin is mowing, pas- 
ture and tillage land, though the greater part is swampy, and 
was covered with a growth of sprouts and small wood. These 
have been carefully cut as near to the ground as possible, and 
the land burned over a number of times, the old stumps removed 
from a portion of the basin, and a part sanded, including a few 
acres near the outlet, which are divided from the main reservoir 
by a filtering wall and chambers, as described in Mr BalPs report. 
The removing of all the stumps, the grubbing, ploughing, 
clearing and sanding the entire surface of the reservoir was sim- 
ply impossible with the means at command. The Commissioners 
know of no city, supplied in like manner from artificial ponds of 
this size, where such a work has been attempted, and they have 
not been able to learn that any serious trouble has arisen where 
similar sources of supply have been drawn from. Knowing that 
the New Britain water works were supplied from a reservoir filled 
by surface water entirely, no living springs or running brooks 
entering it, they wrote to the President of the works, Mr. F. T. 
Stanley, who kindly replied in a letter, from which the following 
is an extract : 

"New Britain, Conn.. Nov., 23, 1874. 

Dear Sir : I am in receipt of yours of the 2l8t I reply by saying that 
our reseryoir was not cleaned. The area of the reservoir is 175 acres ; about 
100 acres covered with small wood, very thick ; the remainder, 75 acres, with 
alder and other bushes ; the 100 acres in the central part, covered with wood, 
is nearly level, and swampy. We covered it with water in December, and it was 
frozen over from one to two feet deep ; the wood was then cut off even with 
the ice, and carried off, and the brush burnt on the ice ; 100 men enSployed 
till March to complete it. The bottom is filled with stumps, and undergoing a 
slow process of decay. Any attempt to clean it, would have been beyond 
the pecuniary abilities of the then borough, or even now of the city ; the 
population at first 4500, at present 10,000 or 11,000. There was, therefore^ no 
remedy in our case, but to submit to such annoyance as the vegetable decay 
made necessary. The result has been, that there has been a disturbance every 

3 
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leis, lor > few we«ki. It i* now 17 jeart iioce it wm filled, 
and for (he tut 12 or 14 jeari it ha.t attracted but Ultle notice fVom our people. 
For about lea daji, the present season, it was never worse. Its culmination 
was in September j at tlie lime Mr, Ball was here, which wna on Thursday, 
its shores were lined with a ureen vegetable matter. On Saturday after- 
noon of the same week it had disappeared, and there has been no serious trouble 
•ince, WlieUier that discoloration is produced from the deeompotilioD of 
aquatic plants along its shores, or from the submerged stumpa on it* bot- 
tom, is a problem that we have not been able to get solved." 

The Ludlow reservoir will hare three brooka and a large num- 
ber of Bprings pouriDg their waters coatinually into its basin ; its 
large area (445 acres) gives an opportunity for winds to sweep over 
the surface, agitating and thus aerating the waters to a much 
greater degree than would be possible in a smaller body of water, 
and the Commissioners anticipate no annoyance from impurities 
of the nature spoken of by Mr. Stanley. 

Before commencing work at the Cherry Valley, or upper dam, 
the Commissioners invited proposals for its construction by con- 
tract. Kone of the bids were accepted, as it was believed that 
the work could be better done and at less cost by workmen em- 
ployed by the day under the personal and constant stipervisioa 
of their foremen and engineers. The thorough and economical 
manner in which the work at both dams has been conducted has 
fully vindicated this decision. Though no such incentive was 
needed, the failure of the Williamsburg and Middlefield dams 
showed the imperative necessity of the utmost care and fidelity 
in constructing earth-works, and the Commissioners feel justi- 
fied in saying that the two embankments now completed are aa 
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bearing on this subjoct may be found in the Appendix. The 
Commissioners finally adopted a wrought-iron pipe, peculiar and 
novel in its construction, the invention of engineer Ball. A con- 
tract for furnishing it in the various sizes needed, was made with 
Messrs. Gk>odhue & Birnie of this City ; their bid being the low- 
est among a large number. Every piece of pipe made, has been 
subjected to a rigid inspection, and tested by water pressure to 
the fullest extent possible from tlie old Aqueduct Company's reser- 
voirs ; and if from any cause, whether poor quality of iron or infe- 
rior workmanship, the proper standard was not attained, peremp- 
tory rejection followed. The cement lining of the pipe has been 
done by day's work, as have also the trenching, laying, cement 
covering and back filling; and as the utmost care in each^of 
these operations has been insisted on, the Commissioners believe 
that the line of pipe from Higher Brook to the City is the best 
of the kind in this country. 

For conveying the water across the Chicopee River, there has 
been constructed at Indian Leap an iron bridge, of a single span 
the top chords of which consist of two tubes, of 26 inches inside 
diameter, to be used as water pipes. These are connected with 
the mains and with each other at both ends of the bridge and are 
in duplicate, as a provision against accident or a necessity for 
another main from tlie reservoir. 

The bulk of the work upon the Ludlow dams, canals and reser- 
voir is now completed, the bridge finished, the main pipe laid to 
the comer of State and Main streets, and the w^ater let on to 
that point. There yet remains to be accomplished, the introduc- 
tion of the water through the two canals, the finishing and fitting 
np of the gate house, putting the banks and roads about the res- 
ervoir in good order by grassing the one and grading the others. 
The filtering wall and chambers will be finished in a few weeks, 
and when the water is let on from the canals, all floating mate- 
rial will need to be removed from the basin. The Commissioners 
have full faith that, upon the completion of the Water Works, to 
the locating and construction of which they have devoted much 
time, thought, and conscientious labor, it will be found that the 
city of Springfield, in whose welfare they have as great an in- 
terest as any of their fellow-citizens, can boast of a 8Upi)ly of 
water for all purposes, " ample in quantity, pure in quality," and 
in every way satisfactory to the consumers and tax-payers. The 



cost of the Water Works, on tlie present plan, proniiees to be less 
tban the estimated cost of any of the plans previously proposed, 
while the capacity of the works is much greater. 

A financial statement showing in groKS the expenditures in the 
construction of the Water Worts may be found in another part 
of this pantplilet. A completely analyzed and classified account 
of the various items could not be prepared in time for publication 
at present, but will shortly be given to the public. The Com.- 
missioners, foreseeing that the original appropriation of $1,000,000 
would not carry the works to completion, asked the Legislature 
to allow the city to issue additional water bonds, to the amount 
of $200,000. The desired permission was granted, and the Com- 
missioners trust that the bonds will be issued at once. With the 
avails, it is hoped that the works may be carried to the full ex- 
tent proposed, distributing pipes laid in all the principal streets, 
on the hill as well as "down town," all claims for land damages 
adjusted, and water rights which may be interfered with, com- 
pensated for. 

WATER TAKERS AND WATER KATES. 
One of the duties devolving on the Commissioners was the 
establishing of rates or rents for the use of water, that should be 
equitable and fair to the City and consumer. Owing to the pecu- 
liar circumstances attending the origin and growth of the Spring- 
field Aqueduct Company, the rates were unequal, and a levision 
was necessary. Taxation in any form, or for any purpose, is con- 
sidered odious and burdensome in a degree, and should not be 
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dollars per year for a single family living in a single tenement, 
to four dollars per family for each family living in a tenement 
occupied by two or more families, all drawing from one faucet. 
Neither of the above rates includes extras, like bath-tubs and 
water-closets. The daily cost of the first is 2^ cents, and of the 
second 1^ of a cent, yet few takers pay the tax cheerfully. The 
Commissioners collated the rates charged in towns and cities, in 
various parts of the country, but all appeared arbitrary, and 
there seemed to be no intelligent basis upon which rates were 
£xed. The fairest mode would, undoubtedly, be to charge by 
measure, upon a basis of cost. By so doing, however, the very 
class of persons who most need to use water for the preservation 
of personal cleanliness and health, would refrain from the free 
use of it, and the public health might be endangered thereby. 
Laundresses would consider it a hardship and a deatli-blo^ at 
their hard endeavors to earn an honest livelihood. 

Some cheap and practical method of preventing waste of water 
would be a desideratum ; the willful and careless waste being more 
than the use, and could most water companies receive pay for wa- 
ter wasted, the water used could be taken "free gratis." The 
price for measured water here, in large quantities, is 22J cents 
per 1,000 gallons, but the price obtained from the quantity sup- 
plied to the whole body of consumers will not net the city half 
that price. 

The quantity of water actually required daily for each person 
is much less than is usually supposed or allowed by water com- 
panies in this country. 

Sixty gallons per capita is now the daily allowance thought 
necessary for comfort in most American cities. 

In London the amount varies in different parts of the City, from 
22 gallons to 34 gallons per head. 

In Liverpool, England, it is 30 gallons. 

In Derby, " 14 " 

In Norwich, " 12 " 

In Glasgow, Scotland, it is 50 " 

In Edinburgh, « 35 " 

In Paris, France, 31 " 

. Model lodging houses in London, 7 gallons. 

Parkes, in his "Manual of Hygiene," from which the above 



facte are taken, states that for all purposes the daily allowance 

per capita Bhould be : 

Domestic supply without baths or closets, 12 gallons. 
Add for general baths, 4 " 

Water closets, 6 " 

Waste, ' 3 " 

Total liouse supply, 25 " 

Town and trade purposes, animals, &c., 6 " 
Add for exceptional manufacturing towns, 5 " 

Total for all pnrposes 35 " 

General baths and only once a week will add 5 or 6 gallons per 
head to the daily consumption. A single bath in a tub of ordi- 
nary size consumes from 3S to 60 gallons ; a shower Lath, G or 6 
gallons. 

Horses drink from 6 to 10 gallons, oxen 6 to 8 gallons, sheep 
and pigs -^ to 1 gallon per day. 

These quantities all have a niggardly look to those accustomed to 
use water without stint or thought of economy, but they show 
that comfort and cleanliness can be had without the too extrava- 
gant use of an element contributing so largely to our enjoyment. 

The City was the greatest consumer of water among the cus- 
tomers of the old Aqueduct Company, and the contract between 
the City and the Company was an exceedingly favorable one to the 
City as compared with the cost of like facilities and requirements 
to other cities. 
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There are now some 200 public fire hydrants and reservoirs sup- 
plied from the City's works. The Water Board of the City of 
Hartford, as seen in their report of March, 1874, charged for 
furnishing water for 268 hydrants, the sum of $7,710. 

The Water Board of the city of Lynn charged $12,000 for pub- 
lic water in 1873, and the town of Northampton is asked for 
$4,000 by its Water Commissioners for water for public purposes. 

Numerous other cases might be cited, but the Commissioners 
trust that upon further consideration of the subject a decision 
may be rendered more in consonance with justice between public 
departments, business principles and custom in other cities. 

In the general management of the Water Works many of the 
rules and regulations will need the binding force and power of 
municipal sanction, and it will be the duty of the Commissioners^ 
at an early day, to ask for such legislation on the part of the City 
Council as will tend to assist the Board in the proper care and 
control of the works. 

Under judicious direction and with such an appreciation on the 
part of the public of the superiority of the Ludlow water as will 
lead to the general introduction and use of it in all parts of the 
City, the Water Works will soon prove to be the blessing they 
were designed to become, and the burden of public taxation for 
their support be materially lightened or thrown off altogether. . 

C. 0. CHAPIN, 

D. L. HAKRIS, 

A. D. BRIGGS, 

S. W. PORTER, 

G. C. FISK. 

Water Commissioners, 
SpbikgfielD; Dec. 31, 1874. 



THE FOLLOWIXQ IS A BTATSUBMI OF 

Money Expended by the Board of Water Commissioners. 

FROM JULY 1, 187^ TO DECEUBEB 81, 1874. 



CoMlruction $696,608.81 

Aquedact property, 288,296.00 

Intereit on do 11,714.68 

State tsxe 8,162.09 

Printing bondi, 1,S60.00 

Maintenance, ini:IudiDgcoBt of temponu'r supply, . . . 66,895.48 

91,017,076.46 



STATEMENT OF THE AMOUNT OF WATER BENTS, 
rsoM JOLT 1, 1672, lo jamuabt 1, 1875. 

July 1, 1872, to January 1, 1878 ♦16,997.27 

City of SpringOeld 1,662.66 

Watering streets 696.04 



January 1, 1878, to July 1, 1878, . 



STATEMENT 

8HOWIMO THE 

CLASSES OF CONSUMERS 

▲HD THB 

NUMBER OP EACH CLASS, 

FOR THE HALF YEAR ENDING DECEMBER 31, 1874. 

Families, 8687 

PriTEte Stables, 274 

LiTery Stables, 14 

Stores, 225 

Greenhouses, 8 

Shops, 61 

Foundry, 6 

Churches, 12 

Hotels, 12 

Markets, 81 

Bleachery, 1 

Saloons, 84 

Banks 9 

Dye Houses, * 2 

Barber Shops, 14 

Manufactories, 60 

Laundry, 6 

School Houses, 12 

Photog^phers, 6 

Water Closets, 1192 

Baths, 489 

Boarding Houses, 88 

Urinals, 181 

Restaurants, . • • . 14 

Offices, ... 88 



MR. RAYMOND'S REPORT. 



To the Board of Water Commimontrt of the City of SpringfiM: 

Gentlemen : — Herewith is presented, in compliance with your 
request, my report relative to a system of works for supplying 
the City of Springfield with water for domestic and other uses, 
with approximate estimates of the cost of construction. 

SOURCE OF SUPPLY. 

.The subject of supplying Springfield with pare water having 
been agitated for several years, and estimates of cost of supply- 
ing from various points, both by pumping and by gravitation 
having been prepared, and all the supposed available sources of 
supply having been more oi less carefully examined, the question 
of selecting the source was settled at the outset. 

Your Honorable Board, deeming it advisable to obtain a sup- 
ply by gravitation, if possible at reasonable cost, and believing 
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FEATURES OF PLAN OF SUPPLY. 

From the south-easterly part of Blandford, through Russell, to 
a point near Spellman's mill in the south-westerly part of West- 
field, the Westfield Little River finds its way for several miles 
through a deep and winding mountain gorge. The average de- 
clivity of the river bed through the easterly portion of the gorge^ 
is nearly 100 feet per mile. 

According to the plan proposed, a masonry dam 12 feet high, 
with a suitable inlet chamber, would be built at a point about 1.7 
miles up the river from Spellman's mill. This is near the inter- 
section of the township lines of Westfield, Russell and Bland- 
ford, and about sixteen miles by highway from City Hall, Spring- 
field. At the inlet chamber, the bottom of the pipe would have 
an elevation of 422.67 feet above City of Springfield datum, to 
which all elevations in this survey are referred. 

From the Inlet Chamber, the conduit line winds along the 
mountain sides, which, with slight exceptions, extend abruptly 
down to the water's edg^; and where the formation is of rock, 
the sides are precipitous and almost inaccessible to man or beast. 
The topography of the region precludes the transportation of 
iron pipe; hence a conduit of 20-inch Vitrified Scotch Pipe is 
proposed to be laid from the Inlet Chamber, a distance of 1.^2 
miles^ with a grade of 16 feet per mile. 

From the terminus of the conduit, the line selected for the 
main pipe crosses Westfield Little River and Spellman's Pond, 

entering the highway near the house of Atwater ; thence 

by' highway to the easterly end of Silver street in Westfield; 
thence partly across private estates and partly by highways, cross- 
ing Westfield Little River a second time, also crossing Westfield 
River, and after passing Morely's Bridge, defiects to the left from 
the highway, and reaches the summit of Tatham Hill in West 
Springfield, a distance of 10.612 miles from the head of the pro- 
posed conduit. 

From this point, selected as a reservoir site, the line passes 
directly to and along the road leading by the old Congregational 
church at West Springfield, crossing the Connecticut River east 
of the church, and passing the Van Horn Reservoir on Armory 
street, where a branch pipe to the Reservoir would supply the 
low service district ; thence south-easterly to the site of a proposed 
high service Reservoir near Bay Road, east of Springfield Ar- 
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D^OTy, a distance of 6.709 miles from Tatfaam Hill, making a total 
Leiigth of 17.321 miles of main supply pipe, including the con- 
doit. 

STORAGE AND RESERVOIltS. 

The rapid fall of Westfield Little Eiver, as it passes through 
the gorge, causes, during rains, torrents which necessarily bear 
much earthy matter in suspension, and with the saw-dust from 
the wood-working establishments farther up the stream, would 
render the water unfit for domestic use during high stages of 
wat«r, 

These circumstances would necessitate the construction of one' 
or more settling basins, and possibly of filter beds. 

Ko site affording all the requisites for a settling basin has 
been found. The contents of any storage basin built in the gorge 
would be so agitated during high water as to prevent the deposi- 
tion of matter held in suspeneion ; this would render a settling 
basin impracticable. 

Only two hills west of the Connecticut River, and within avail- 
able distance of the proposed line of pipe, have sufBcient elevation 
to serve as reservoir sites ; and neither of them affords an eligible 
site at the desired elevation of 125 feet above Armory Hill. Of 
these the Trap Kock ridge in Agawam, about one-half mile south 
of Morely's Bridge, has an elevation of 324.35 feet, and has the 
disadvantage of a very irregular rock surface abounding in large 
scams. To occupy this site, it would be necessary for the supply 
main to make two additional crossings under Agawam Biver. 
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ference of level between this and Tatham Hill, a distributing 
reservoir at this point would be indispensable. Its storage ca- 
pacity would be 5,000,000 gallons. The pressure from this reser- 
voir would be too small to be effectual for fire purposes, on any of 
the plain lying to the east, and would be satisfactory in but a 
small portion of the high service district. 

KIVER CROSSINGS. 

The line proposed for the supply pipe, crosses the Connecticut 
River where its width is 860 feet, and at the time of the survey 
, was 20 feet deep with a strong current. 

The three other crossings have an aggregate width of 733 feet. 

Besides the difficulty of detecting leaks in water-pipes laid in 
deep water and the expense of making repairs, every crossing en- 
tails a constant risk. The pipe under the Connecticut River 
would be more than 265 feet below Tatham Hill Reservoir, and 
therefore subjected to a constant pressure of nearly 114 pounds 
per square inch. 

SEEKING A SUPPLY ELSEWHERE. 

Your attention having been called, during the progress of the 
surveys, to the many objectionable features inseparably con- 
nected with any plan of water supply from Westfield Little River^ 
and the belief being entertained that a supply under more favor- 
able conditions might be obtained on the east side of the City, an 
examination was made. 

The result of this reconnoisance was so satisfactory, that sur- 
veys and estimates were ordered, for a plan of supplying the City 
with water from Broad and Higher Brooks in Ludlow. 

Owing to the unusual depth of snow, only preliminary surveys 
could be made, leaving the final location of storage basins, sites 
for dams, route for pipe, &c., to be made at a suitable season. 

Work was commenced December 20th, 1872, and owing to the 
inclemency of the weather was not completed till January 25th, 
1873. 

BROAD 3R00K PLAN. 

Broad Brook rises in Belchertown, flows southerly through 
Ludlow, emptying into Chicopee River near Red Bridge, above 
Collins' Depot, and has a drainage area of eight to ten square 
miles. As gauged at the saw-mill of Orsemus Alden, in Ludlow, 



in January, 1873, it wu disch&rgiag at the rate of more than 
10,000,000 gallons per da;. 

Higher Brook has its source near Facing Kills, in Lndlow, 
and flows south-westerly, emptying into Cbicopee River, below 
Indian Orchard. 

As gauged where it crosses the road from Lndlow to Belcher- 
town, it showed an average daily discharge of more than 1,600,000 
gallons. Its drainage area, above the point at which it would 
be necessary to take the water, probably does not exceed 1| 
square miles. 

This excludes it as a source of supply, but it would prove A ■ 
valuable auxiliary to Broad Brook, if the expense of making it 
available would not be too large. 

The works required tor supplying the City by gravitation, with 
water from Broad Brook, as sketched from such data as it has 
been practicable to obtain, will be briefly described. This plan 
embraces a reservoir at Orsemua Alden's mill, with water surface 
at elevation of 363 feet. From this reservoir, a 30-inch pipe 
would be required down Broad Brook valley, and the valley of 
Ghicopee Biver, crossing the river near Put's Bridge at Jenka- 
ville, and continuing to the plain near Indian Orchard Depot, 
on the Boston & Albany Railroad, a distance of seven miles ; 
thence a 28-inch pipe to Stone Pit Reservoir, as located by 
engineer Herachell (see Herscbell's Report, 1871), a distance of 
4.65 miles, making the total length of main supply pipe as pro- 
- posed, 11.5t> miles. 

From the main pipe a 16-inch branch pipe would be laid a die- 
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and under greater pressure ; there would also be larger storage 
capacity, and the complete works would cost less than by the lat- 
ter plan. In view of these and many lesser advantages, I would 
recommend that as early in the season as practicable, a careful 
examination of the Broad Brook drainage basin be made, and a 
plan of supply perfected. 

Accompanying this report, approximate estimates of the cost 
of construction by each of the proposed plans, are presented. 

The estimates are made for both cast iron pipe, and wrought 
iron cement lined pipe ; I would recommend, however, the use of 
east iron pipe, bitumenized, or otherwise protected from cor- 
rosion. 

In conclusion, I beg leave to thank the members of the Boards 
personally, for their patience, and uniformly prompt and courte- 
ous assistance, which has greatly facilitated the work. 

Kespectfully submitted, 

GEO. RAYMOND, Civil Engineer. 

Springfield, Jan. 25, 1873. 



Springfield Water Works. 



WESTPIELD LITTLE EITEE PLAN. 



APPROXIMATE ESTIMATE. 



Blone Masonrf , Cement, 1,100 cubic yardi, at SI2.00, 918,200 

Inlet Chamber, Gates, &c., 2,000— 915,200 



Scotch Pipe, TitriBed, 20 inch diti., 7,300 ft., at f 6.60, 947,460 

Matoary and Drainage 2,660— 960,000 



33 



SETTLING RESERVOIR. 

Capacity, 12,000 gallons. (Tatham Hill.) 

Earthwork, 87/647 cubic yards, at 70 cts. per yard, . . $26,078 
Rabble Masonry, Cement, 1,880 cubic yards, at ^.00, . 9,160 
PaviDg Slopes, 2,287 square yards, at 9^.00, . • . 9,148 

Sodding Slopes, &c., 1,500 

Inlet and Outlet Chambers, Gates, &c., .... 5,500— |51,871 

mOH SERVICE RESERVOIR. 

Capacity, 5,000,000 gallons. (Bay Road.) 

Earthwork, 24,759 cubic yards, at 75 cts. per yard, . . $18,567 

Rubble Masonry, Cement, 1,800 cubic yards, at $6.00, . 7,800 

Paying and Sodding Slopes, 4,000 

Inlet and Outlet Chambers, Gates, &a, .... 5,000— $86,867 

Land Damages, $20,000 $20,000 

Gates, &c , 5,000 5,000 

Contingencies and omissions, 10 per cent, . • . 108,250 85,028 
Engineering and Superintendence, 64,000 — 54,000 

$1,244,751 $989,817 
Distribution. (Herschel's estimate, see Report, 1871.) $270,164 



Springliekl Water Woi-ks. 



INROAD BROOK PLAN. 



^VPPROXIMATE ESTIMATE. 

DAM. "* ""^ 

K«rHn«rk, 1,768 cubic y«rd», >t 60 ol«., .... fi,058 
Sione Muonry. in Cement. 802 cubic j-ardi, at W.OO, . 1,812 

Wutc Weir and Apron, 800 

OarinK and Grobbing, 4,000 

Inlet Clianiber, &c., 2,600 110,170 

PIPE. 
Cast Iron, 80 in. di«-, 7 milei, at $67,581 per mile, . $473,088 
Cement lineii. 30 in di«.. 7 miles, at 51,744 per mile, . f8fl2;2D8 

Cast Iron, 28 in. dia., 4.55 miles, at 568,721 per mile, I299.M4 
Cement lineri, 28 in dia., 4.65 miles, at 817,800 per mile, ?217,490 

Ca»t Iron, 16 in. di»'. *(*<> "-. »' M.60 pec mile, . . 818,000 
Cement linoil, 16 in dia., 4000 ft, at »8.70 per mile, . »11,800 



MR. BALL'S REPORT. 
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To Cha$, 0, Chapin, D. L, HcmriSj A, D, Briggs, S. W. Porter and 
Geo. G. Fiakj Water Commissioners for the City of Springfield, 

Gentlemen : — The following report is presented of the work 
done in constructing the extension of the works since April, 1873 : 

The investigations which had been made by several engineers 
and committees of the City Council, at the direction of said Coun- 
cil, from time to time, for several years previous to 1873, had 
resulted in the collection of such an amount of facts bearing upon 
the most available source from which an additional supply should 
be taken, that that question was well settled at the time the pres- 
ent enterprise was commenced. The conclusion already formed 
pointed to Higher and Broad Brooks, tributaries of the Chicopee 
River, in the town of Ludlow, as the most valuable and available 
sources of supply. And what remained to be done was to work 
up the details of the scheme, and to present them in proper form 
for the consideration of the Board for final action. The investi- 
gations were commenced in the field, May 5, 1873. The general 
results of these surveys, with various considerations connected 
therewith, were embodied in two reports, dated respectively June 
17 and August 11, 1873, which said reports are herein incorpora- 
ted, and were as follows, to wit : 

To the Water Commissioners for the City of Springfield: 

Gentlemen : The following report is submitted of the progress 
made in the matter of determining the practicability of supply- 
ing the City with water from Higher and Broad Brooks in the 
town of Ludlow. The surveys are yet incomplete. Many leading 
and essential facts have been obtained, and which form the basis 
of this report. The details of the whole scheme are yet to be 



worked out. These will form the subject of future reports, sliould 
the general aclienie be adopted by your board. The subjects con- 
sidered are ranged in the following order: Ist, the availability of 
Higher and Broad Brooks, as indicated by their elevations above 
the City ; 2d, the probable (juantity of water which can be utilieed 
from each alone, or in combination ; 3d, the facilities for storage, 
location, probable capacity of basin, and availability ; 4th, the 
special characteristics of Higher Brook and its relation to the 
general scheme; oth. Broad Brook and its branches, their rela- 
tion to the general scheme ; 6th, the general arrangement of the 
main pipe; 7th, the arrangement of mains in the City for high 
service and for fire; 8th, new mains from the old reservoirs to 
correct the deficient su^tply for fire purposes on the old works. 

FIRST. — XHK BELATJVE ELEVATION'S OP TUE LXTDLOW BROOKS 
AND THE CITT. 

Higher Brook, on the land of Mr. Bagg, where the weir is lo- 
cated, haa an elevation above Main street, at the Boston and Al- 
bany railroad crossing, of 270 feet. Higher Brook at Deer Pond 
is 284.5 feet above Main street. Higher Brook on the north side 
of the old Belchertown road, east of the house of Harvey Ma- 
comber, is 316.5 feet above Main street — a rise of 46.6 feet from 
the weir. The average elevation of the plain east of the Armory 
is taken at 228 feet above City datum. This makes the several 
points named on Higher Brook above the plain as follows : Weir, 
139 feet ; Deer pond, 163.6 feet ; brook east of Macomber's, 184.5 
feet 
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SECOND. THE PROBABLE QUANTITY OF WATER WHICH MAY BE 

COLLECTED AND MADE AVAILABLE FOR THE SUPPLY OF THE 
CITY FROM EACH OF THESE BASINS OR ALL OF THEM COM- 
BINED. 

Upon the liigher and the Cherry Valley branch of Broad Brook, 
at the points ahove named, weirs were placed under the direction 
of Mr. George Raymond, of Fitchburg, about the first of Febru- 
ary last. Estimating the amount of water passing over each weir 
by the average depth for the month, the following results are ob- 
tained, to wit, for Higher Brook : — 

Gallons per day. 

26 days in February, 1,199,200 

26 days in March, 1,539,900 

26 days in April, 8,113,700 

25day8inMay, 1,809,100 

Total water measure, 194,288,000 gallons, or a daily average 
for the 102 days of 1,904,000 gallons per day. 

The weir on Broad Brook for the months of February and March 
gave the following result : 

Gallons per day. 

19 days in February, 1,344,100 

21 days in March, 1,766,600 

The daily average for the 40 days is 1,555,000 gallons nearly. 
The daily average flow on Broad and Higher Brooks, for the 
months of February and March, is as follows : Higher Brook, 
1,369,500 gallons; west branch Broad Brook, draining Cherry 
Valley, 1.555,000 gallons. 

The foregoing estimates are given as only approximating the 
actual flow of the brook for the last four months. The results 
obtained from the gauging on Higher Btook during the month of 
May, or even for most of the time since it was put in, do not 
probably cover over from one-half to three-fourths of the water 
which has come down its natural valley at the point east of Har- 
vey Macomber's. Higher Brook, from a point on the south side 
of the old Belchertown road, near Mr. Macomber's, has been di- 
verted from its original channel, by the cutting of a trench upon 
the side of the hill, some 1,880 feet in length, from the point of 
diversion to Deer Pond. Deer Pond is a small body of water, cov- 
ering an area of perhaps one and one-half to two acres, and 
formed in the valley between the hills by a dam some 50 feet long. 
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and from four to Ave feet high, located at its westerly end. This 
pond nas made as a part of the scheme of diverting Higher Brook. 
The dam at the westerly end of Deer Pond is only about at the 
average level of the surface of tlie water in tlie pond. When any 
rise occurs above the ordinary flow, hy storms or other cause, the 
excess wastes rapidly over the dam. There are also two places 
north of Deer Pond where the canal wastes water from a similar 
cause. The diverting canal named cannot conduct the accumu- 
lated waters of any storm down to the valley, where the weir is 
placed, on account of its limited capacity. Its sectional dinieu- 
eions range from three to four feet wide, and from one to two feet 
deep. The object of its construction was for the purpose of sup- 
plying additional water to the shingle-mill of E. W. Fuller, and 
the saw and grist-mill of Mr. Warren Fuller, two small mills loca- 
ted in the valley, south of the Belchertown road, below the weir. 
The weir on Broad Broot, Cherry Valley Branch, was too small 
to measure storm or freshet water. Hence the wejr measuremeuta 
on each of the streams examined are far from satisfactory, neither 
covering more than a portion of the flow during the time each 
has been observed. Each of the weirs has been put in order, ao 
as to measure the flow during the dry weather. It is also con- 
sidered advisable to place a weir on Broad Brook, below the lath 
milt of Austin L. Graves, and observe the flow of the stream dur- 
ing the remainder of the season. The weir proposed on Broad 
Brook would not cover the west branch from Cherry Valley, but 
would cover all that portion of the main stream east of Cherry 
Valley, the waters from which could be economically utilized in a 
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In square miles the acres here given foot up as follows : 

Higher Brook, 1.875 

Cherry Valley, 2.646 

West branch Broad Brook, 2.297 

Total square miles (approximately), . . 6.717 

It is now well known that the water drained from any territory, 
by the brook or river, bears certain relations to its area and the 
rain-fall. The area is a fixed quantity in the problem. The un- 
certain element is the rain-fall. One thing is certain : large rain- 
fall gives full streams and an abundance of water to be conveyed 
away ; while a long, continued drouth reduces the flow in many, 
even larger streams, to zero, and causes many reputed unfailing 
springs to cease their flow. The percentage of rain-fall drained 
off is not uniform. It varies with the season, less coming off dur- 
ing the vigorous growth of vegetation in the Summer months, 
and more in the Fall, Winter and Spring. The surface of the 
country has also much to do in increasing or diminishing the 
amount reaching the streams directly from limited territories. 
Hard, rocky soils, of uneven surface, form streams that are subject 
to great fluctuations in their rise and fall, and furnish a surface 
that conducts away the highest percentage of rain-fall. Level 
sand plains give streams of a more uniform flow, with a tendency 
to diminish the proportion between the amount carried off and 
the rain-fall. 

Experiments made in this country to ascertain the amount of 
rain-fall drained off from certain districts, have resulted in find- 
ing that from 40 to 66 per cent, may be relied on, according to 
the peculiar characteristics of its surface and the soil. In some 
instances even more than 66 per cent, has been obtained. For a 
water-shed, lite the three areas above given, it is believed that 60 
per cent, of the annual rain-fall is a safe estimate of the amount 
of water that might be annually ponded and utilized from them. 
The annual rain-fall at Springfield for twenty-five years, from 
1848 to 1873, has been kindly furnished by Mr. L. C. Allin, fore- 
man of the filing department at the United States Armory, from 
the rain-gauge as kept by himself and the late Joseph Weather- 
head, Esq. By this report the annual average for the twenty-five 
years is 45.334 inches. The least amount which fell in any one 
year was in 1864, when only 30.9 inches was registered, and the 
largest amount, in 1869, of 57.957 inches. The average annual 
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nun-fall &t Worcester, as kept at the State Lunatic Asylum for 
thirty years, from 1842 to 1872, was 46.49 inches, the excess at 
Worcester being 1.156 inches. Taking 60 per cent, as the fair 
average amount of water to be realized from the Ludlow water- 
sheds, this would give ua an average of 27-^ inches of rain an- 
nually, the waters of which could be ponded and used. The 
amount of water which the three areas above given (4,299) acres 
would yield, would he equal to 8,565,000 gallons per day, or at 
60 per cent, of the rain-fall to 7,137,000 gallons per day. 

Herewith is transmitted the analyses of samples of water from 
Higher and Broad Brooks, by Prof. Kimball of Worcester. The 
result shows the purity of the water to be greater than on the 
Chicopee River as given by Mr. Hayes. In these determinations, 
the objectionable materials are to be looked for in the character 
of the organic compounds. The analyses stand as follows: 

Mineral Organic Total 
Chicopee Birer : Matter. Malter. Reiidue. 

Burcham's Bend, 1 , 

Collins Depot, 

Burcham'B Bend, after rain. 
Higher Brook, 
Broad Brook, . 

The above comparison shows that the brook waters are superior 
to the Chicopee. The country from which the water is collected 
is so advantageously located, that the present purity of its waters 
can be maintained for all time with less aid from the law than ia 
the Chicopee Kiver. 
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the valley known now as Cherry Valley, on the most western 
branch of the Broad Brook. This basin has not been fully exam- 
ined by running the contour line at any given elevation. Nine 
different profiles have been run in various directions across this 
basin on as many chosen lines, to determine the filling for the 
dams, and ascertain the probable capacity up to certain elevations. 
By the aid of these several profiles, it is inferred that by raising a 
dam at the outlet of the brook, northerly of the house of Silas Billings, 
near the location of the weir, to an elevation of 402 feet above city 
datum, a reservoir may be obtained covering from 350 to 400 acres, 
having an average depth of not less than 12 feet. This average 
area would store about one thousand four hundred millions of 
gallons. 

The building of this reservoir will require the raising of the 
Duckville road at its junction with the Belchertown road for about 
500 feet in length ; and also the relocation and rebuilding of 
nearly two miles of the Belchertown road. The surface and char- 
acter of the soil of the land, which will be flowed by dams of the 
bight above proposed, is much varied. Much of it is under a good 
state of cultivation, as pasturage, grass and tillage land. The 
cultivated portions are well adapted to form the bed of a reservoir. 
On the southern and south-easterly sides are large areas of gravelly 
and sandy soils, tban which none could be better suited to this pur- 
pose. Some 50 to 60 acres are covered with wood and timber, part 
of which is upon swamp bottom. Most of these swamp lands are 
heavy wooded. When the wood and stumps have been removed, 
and in some instances, perhaps, amounting to a few acres of 
the more objectionable portions of the surface have been covered 
with gravel from the adjoining knolls, the basin, as a whole, 
will form an area admirably adapted to store its contents of 
water, in a fit and suitable condition to be drawn from at all 
times for the supply of the City. Raising the reservoir to an ele- 
vation of 402 feet, its depth will be 35 feet at the dam on the 
land of Silas Billings, and 14 feet at the junction of the Duckville 
and Belchertown roads. The swamps above alluded to lie along 
the Belchertown And northerly of the junction of the above named 
roads. The surface elevation of the reservoir, 402 feet, is taken 
for two reasons : 
First, to obtain a reservoir of ample storage capacity, and 
Second, to cover these swamps so deeply beneath the surface of 

6 
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the water, that what peaty matters there may be in them shall 
not vitiate the water durinf; the first few years of the flowage. 

The capacity oi the reservoir is very important, because the 
water-sheds of these brandies of tlie brooks immediately undec 
consideration, at present pass off tlie largest amount of their sup- 
ply during flood time; and, as the amount needed is nearly 
uniform daily, a large reservoir is needed to store and equaliss 
that flow. 

FOURTH. THE SPECIAL FKATUKES OF THE HIOHER BKOOK VA- 

TRK-flHKD, ASa THE UAKNEfi IN WHICH IT MAY BB IMPBOTKD 
TO BUFPLY THE CITY. 

This water-shed contains an area of about 1,200 acres. At 
present it is mostly covered with wood in various stages of growth. 
The soil is rocky and clayey. The valley through which the 
brook runs is narrow, and contains a very small portion of 
meadows or swamps. The entire district is one from which the 
water flows in its original purity, there being only four houses 
upon the entire area from which the water can he taken. To 
make the flow of the brook available, it will be necessary to divert 
it at a point near the house of Mr. Harvey Macomber. This 
may he done by cutting an open channel near the foot of the 
slope of the hill from the point of diversion to a point at the 
south-western angle of Cherry Valley basin, at which point its 
waters would be delivered directly into the proposed reservoir. 
The length of this open canal would he 6,260 feet. The excava- 
tion through the ridge dividing the water-shed would be 400 feet 
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teservoir at its most northern extremity. The water from these 
two streams is of the most unexceptionable quality, coming as it 
does from the cleared pastures of the western hills. The drain- 
age area of the Cherry Valley branch, excluding the 375 acres for 
the reservoir, is 1,254 acres. This area, as a gathering ground 
for water, is also unexceptionable in character. 

The three drainage areas from which water may be collected, 
stored and conveyed to this City are the Higher Brook, Cherry 
Valley Brook, and the area of the brooks north of Cherry Valley. 
The reservoir to be located in Cherry Valley, and the first and 
last drainage areas to be connected with the reservoir by open 
canals, as described above. The conversion of this water to the 
uses of the City will deprive the shingle and lath-mill, and the saw 
and grist-mill of the Messrs. Fuller of water on Higher Brook, 
and the axe shop on the west branch of Broad Brook of water, and 
reduce the amount of water flowing to the saw-mills of Mr. Alden, 
and the lath-mill of Mr. Graves on Broad Brook. 

The surveys of the remaining portion of Broad Brook Valley, 
which lies mostly along the main stream, are not sufficiently com- 
plete to give an approximation of its area so near the truth as 
those given above. By inspection and comparison with those 
already partially complete, its area is adjudged to be about three 
square miles above a point where it might be taken for the use of 
the city. This last area contains more low lands than either of 
the other three. Its uplands are faultless as affecting the purity 
of the water, being largely a gravelly soil, its cleared meadows 
unexceptionable, while its wooded swamps, of which there is a 
small extent, have not been examined. But as a whole the ground 
is believed to be as good as the average of the entire Chicopee 
Valley, when compared by the ratio of the low lands in each to 
its whole area. The best means by which this valley may be 
used in connection with the other three territories, has not yet 
been definitely determined. The survey of its basin when com- 
pleted will include a preliminary study of this question, which 
wUI be reported upon hereafter. 

SIXTH. — THE MOST ADVANTAGEOUS ARRANGEMENT OP THE 

MAIN SUPPLY-PIPE. 

If the res^voir is built in Cherry Valley, as above suggested, 
from it to the City there are two routes for the main pipe, either of 
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which may be taken. One is to come out of the valley by way of 
the Broad Brook stream on the easterly side of the Mineachoag 
Mountain, turning said mountain range nearly opposite Collins' 
depot. This line is well adapted to the laying of a brick conduit. 
Should this line be taken, the conduit might be carried around 
the mountain a^ far as the Three Sivers or Mountain road. The 
conduit, from tho reservoir to the Three itivers road, would be 
about four and a half mika i« length, and from the end of the 
conduit to Federal street, at its junction with State street, by 
way of Jeiiksville and the Itoston road, is nine miles, making 
thirteen aud a half miles to the City. 

The other line which may be taken for the pipe is to come out 
of the valley from the reservoir through the dam at the junction 
of the Duckville and Belcbertown roads above Higher Brook. The 
route to the City would be by the traveled way through Ludlow 
Centre, Jeuksville, and by the Boston road, a distance of 10^ miles 
from the reservoir to Federal street, as before. This line is three 
miles shorter than the one around the mountain. This line will 
be entirely pipe direct from the reservoir. It is recommended 
that the route by way of Indian Orchard from Jenksville to the 
City be examined, and if its length over the direct road does not 
increase the expense of the work out of proportion to the advan- 
tages to the village of Indian Orchard, that this line be taken in- 
stead of the main road, heretofore measured. 

To secure the full vutue of the storage capacity of the proposed 
reservoir, an open trench about 4,500 feet long and of an average 
depth of some nine feet, would be required to be excavated inside 
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gallons per day, the loss of head would be about 45 feet in the 
long pipe, leaving an efficient head of from 109 to 129 feet, ac- 
cording to the hight of water in the reservoir. If the conduit 
should be taken, the effective head upon the plain would be re- 
duced to from 85 to 90 feet, with the same ratio of delivery. 

A high-service reservoir has been proposed to be built upon the 
summit of the hill, near Jenksville. At the elevation given by 
Mr. Herschell, the effective head from this reservoir on the plain 
would range from 75 to 80 feet, according to the hight of the 
water in the Jenksville reservoir for the ratio of delivery from a 
24-inch pipe, as above given. Considering the importance of the 
larger head, direct from the reservoir, for the supply of the plain ; 
the increased cost of the additional reservoir at Jenksville over 
the main line of pipe, — some sixty thousand dollars ; its small ad- 
vantage in the system over theiong main, — it is not recommended 
that this Jenksville reservoir be built, if the water is taken from 
Ludlow. 

SEVENTH. — THE ARRANGEMENT OF MAINS CONNECTED DIRECTLY 

WITH THE HIGH SERVICE. 

It has been mentioned that the high service main properly ends 
at Federal street. From this termination a 16-inch main should 
be continued 3,090 feet to Main street, where a connection should 
be made with the mains in Main street — the equilibrium between 
the pressures of the two services to be maintained and regulated 
by the aid of a pressure-regulator. For fire purposes, extend a 
10-inch high service pipe in D wight street as far as Lyman street, 
a distance of 2,400 feet, and in Willow street lay a 10-inch high 
service pipe a distance of 1,200 feet. 

For the plain, lay a 16-inch main from State street in Han- 
cock to Cedar street, a distance of 2,430 feet. In Hancock, lay 
a 12-inch main to Walnut, and in Walnut extend the 12-inch 
main to the water-shop, a distance from Cedar street of 2,410 
feet. In Cedar, from Hancock to Pine street, and in Pine and 
Mill streets to Locust street — a distance of 5,030 feet — lay a 16- 
inch main. The last point, at the junction of Locust and Mill, is 
the proper point for the extension of the mains down South Main 
street, and directly south of Mill River. In Locust street, from 
Mill to Main street, a distance of 600 feet, lay a 12-inch main. 
In Main, from Locust street to Central street, a distance of 1,970 



feet, lay !i 12-inch mitin. Tlie high service pipe would end ait 
the junction of Locust and Hill streets, where the connection be- 
tween tlie high and low service should be made in the same man- 
ner as at State street. 

With these mains laid, the supply mains toi the streets lying 
contiguous to, and radiating from tliem, would be limited to the 
arranging of the necessary four, six and eight-incli pipes, ac- 
cording to the location. 

Going north from the main line, in Thompson street, from 
State to Worthington, lay a IG-inch main a distance of 2,320 
feet. This main might be continued at some time to the Lom- 
bard reservoir, a distance of about 2,000 feet. 

The foregoing mains once laid, and for fire purposes, the prop- 
erty upon the plain would bo comparatively well protected. The 
lengths of each sise of pipe in the plan, is of 16-inch, 12,840 
feet; of 12-inch. 6,760 feet j of lO-inch, 3,600 feet' 

EIGHTH. NEW MAINS NEEDED IN THE TERRITORT COVERED 

BY THE PRESENT WORKS, AND EXTENSIONS FOB LOW SER- 
VICE. 

The problem here presented is to increase the efficiency of the 
present pipes to the greatest extent possible for fire purposes, by 
the laying of the least number of feet of new mains, and at the 
same time save the largest amount of the existing pipes in their 
present locations. To accomplish this purpose on the above 
principle, the following arrangement is proposed : — 

From the reservoir to Chestnut street, lay a 20-inch main, and 
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carried northerly as far as a point opposite, or nearly so, of Wason 
street, and be thence carried west to Main street, connecting it 
with the pipe now in Main street. Ultimately this 12-inch main 
should be extended through Wason street to Plainfield street. A 
12-inch main should also be carried from Chestnut street through 
Calhoun, Main and Hooker, to Plainfield street. With these two 
12-inch mains crossing westerly, that portion of the City along 
Korth Main street and along Plainfield street will be well sup- 
plied for fire purposes. 

A location has been named for the 16-inch main from Carew to 
Lyman street, through the extension of Dwight street. Should 
this extension not be made, it will be a matter of some consid- 
eration whether the 16-inch main should be carried by the way 
of Carew, Main and Hampden streets to Water, or by the way of 
Carew, Sargent, Eulton streets, and across the railroad tracks in 
rear of the passenger station to Water street. The respective 
lengths of the three lines of 16-inch mains indicated above would 
be as follows : 



Dwight street, 7,480 feet. 

Main " 7.820 

Fulton •' 8,490 
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All things considered, the Dwight street location is the best, 
possessing' the advantage of the shortest line, and a position cen- 
trally located in the district to be protected. The length of mains 
to fully carry out this scheme is as follows : 16-inch, 8,310 feet ; 
12-inch in Worthington and Water, 6,440 feet ; 12-inch for North 
Main street district, 7,160 feet. In addition to the above, it 
would be advisable to carry a 12-inch main in Plainfield street, 
^rom Hooker to Main street, at some future time, whenever the 
^prowth of the City at the north end should warrant it, a distance 
of 3,500 feet. 

The amount of pipe displaced by this arrangement of mains is 
follows : 

Id Chefltnut street, 8 inches, . . . .2,450 feet. 

" North " 8 " 1,620 " 

" Carew " 8 " 220 «' 

" Dwight " 6 " 620 " 

" Worthing'n *• 8 " 1,640 " 

«* Water •* 6 " 4,840 " 

" Waaon " 8 " 820 " 

Total, all siaes, 12,010 Feet 
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This 13 far the most favorable line. If Main street is taken, 

the amount of pipe replaced wilt be 14,250 feet ; if FuHon street 

14,320 feet. The total of new mains adriaed is 21,830 feet, not 

including the main in Plainfield street. 

RESERVOIRS. 

The method of supply from Ludlow by gravitation would have 
the following reservoirs connected with it : The Cherry Valley 
Kescrvoir in Ludlow, which would be used in a double capacity, 
for storing water for both high and low service distribution and 
a direct distributing reservoir for the high service. The low ser- 
vice would continue to use the two main reservoirs already built, 
with perhaps an additional low service, one toward the southerly 
end of the City. In the further consideration of this subject, as 
at present informed, should your board conclude that it would be 
wise to construct an additional low service reservoir for auy rea- 
son, a location most admirably suited in all respects for that pur- 
pose is naaied, which is a valley north of High street and south 
of the Olivet church on State street. This location possesses 
many peculiar advantages for a purpose of this kind, which com- 
mends it to your consideration. 

THE ESTIMATE FOR THE RESERVOIR IN CHERRY VALLEY AT 
LUDLOW. 

120,400 rarda earth in dams and ireQchet at 40c. 961,600 

Waste-pipe in dam, . 1,800 

Weir 800 

14,000 feci open canal to tarn two brooka, 6,000 

2 miles of toad, 6,400 
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AmoDDt brought forward, 9830,590 

Crossing brooks 1,000 

Gates at gate-house, 2,000 

8 24-inch gates, 4,000 

16 blow-ofis and drain valves, 600 

$338,090 
Add for contingencies, 80,000 

Estimate $368,090 

SUMMARY. 

Cost of reservoir, $118,400 

Cost of main, 368,000 

Amount, ..••.•••••• $481,400 

If cast-iron pipe be taken in place of the cement pipes, the 
cost will be increased $160,000, making for cast-iron a total of 
«641,490. 

ESTIMATE OF PUMPING FROM CHICOPEE RIVER. 

An estimate of the cost of pumping from the Chicopee River is 
made up as follows: Adopting Mr. HerscheVs estimates at I3ur- 
cham's Bend, if the entire supply has to be pumped at Jenksville, 
buying the upper privilege and erecting all the necessary ^yo^k8, 
the cost must be nearly the same in the one place as the other to 
do the same work. The estimates are : — 

For pump works, $147,200 

•* Reservoir, 100,769 

84,000 feet 24-inch main, 198,900 

10 per cent, on pipe, 19,890 

" Gates and blow-off, 2,600 

Amount, $469,849 

A difference in favor of the first cost of the pumping works of 
911,141. This estimate is for cement pipe, and if cast-iron is 
taken, the cost will be proportionally the same. To make the 
two schemes equal, to the first cost of the pumping works must 
be added an amount of capital, the interest of which will be equal 
to the cost of running the works and supply renewals of machin- 
ery. This amount of capital is estimated at $80,000 for four 
million gallons per day. 

7 
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COST OF THE MAINS IN THE niQH SERVICE. 

12,840 feet le-iDch, 94.00, #51,860 

6,700 " 12 " 8.00, 17.100 

8.600 " 10 ■' 8.00, 10,800 

6 16-tnch galei, 280.00, 1,160 

4 12 " " 880 

210 " '■ 200 

2 prauDK Talvea, 1,600 

Amonnt, $83,696 

Add 10 per cent. 8,269 

Eitinute, 990,804 

ESTIMATE OF THE COST OF THE MAINS NEEDED FOR FIRB 
PURPOSES IN THE PRESENT LOW SERVICE DISTRICT. 

2,6X feet 20-inch pipe U 94.50, 911,790 

8.310 " 18 " " 8,40, 28,264 

6,440 " 12 " « 2.40, 16.466 

8,800 '■ 12 " " 2.40, 7,920 

2 20-iDcb gKtei, 860.00, 700 

4 I6-iQcb " 280.00, 920 

16 12-itich " 96.00, 1,440 

1 10-iDCh " 80.00, 80 

8 Mow-oA, 80.00, 90 

Braacliet and turni, 1,600 

968.1G0 

CoDtingenciea and inperinlendence, 6,000 

Total, 974,160 
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THE ESTIMATE BY GRAVITATION. 

Seserroir at Ludlow, $118,400 

24-inch main, 868,900 

Mains for high service, 90,858 

Mains for low service, 74,160 

Engineering and superintendence, 86,000 

Amoant, 1682,808 

To this must be added land damage for reservoir and water rights. 
No estimates have been made for six and eight-inch street mains, 
leaving these to be put in as extensions in the works, as they may 
be required. The advantages which the gravitation system has 
over the pumping, the cost being about the same, are : 

First, the supply for the high service will be much more ef- 
ficient. 

Second, the present purity of the water is in favor of its intro- 
duction from Ludlow. 

Third, this purity can be more easily maintained for all time 
at Ludlow than in the Chicopee Kiver ; and 

Fourth, the care and maintenance of the works by gravitation 
will cause less trouble, and be attended with less anxiety than the 
pumping works. 

Respectfully submitted, 

phinehaS ball. 

Chief Engineer Springfield Water Works, 
Spbikgfield, June 17, 1873. 



SUPPLEMENTAKT REPORT. 

To the Board of Water Commissioners: 

Gentlemen : Since my report of June 17, the surveys at Lud- 
low have been progressing favorably. Nothing more has been 
done upon the water-shed surveys. The basin for the reservoir 
has been surveyed and * its area computed. Its contour line to 
elevation 402 feet above city base, is 38,535 feet, or seven miles and 
1,625 feet in length. This line bounds an area of 445 acres. The 
several farms and estates covered and affected by the proposed 
flowage have been surveyed. The mapping of the proposed reser- 



voir, with the connected Burveye, is now being done, and in con- 
nection tiierewith the computation of the aeveral subordinate areas. 
Much of the field work baa also been ttccompliahed in working up 
the details of the necessary dams and other structures at the res- 
ervoirs. Many estimates have been also made of the capacity of 
the system of mains proposed in the city ; and also some experi- 
ments made and others examined of the delivery from the present 
hydrants. From these estimates and experiments, no facts have 
been obtained which essentially modify the conclusions given in 
the accompanying report of June 17. 

Respectfully submitted, 

PHINEHAS BALL, 
Chief Engineer Springfield Water Wori$. 
Spkingfield, Augutt 11, 1873. 



Upon these Beports was based the final action of the Board, in 
its decision to take the additional supply from Higher and Broad 
Brooks, lipon the general plan above submitted. What now re- 
mains, is to briefly specify the operations in carrying into execu- 
tion this determination. 

THE BESERVOIB. 

An inspection of the accompanying map will convey an adfr- 
4|uate idea of its general shape and connection with the surround- 
ing estates and its proximity to existing and the altered highways. 
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fully burned over. Of the area cleared of wood and brush, a part 
is low and swampy ; the mud or peaty deposit ranging from 
one half of one foot to four feet in depth. Six and three-eighths 
acres of the most objectionable portion have been sanded over, cov- 
ering the surface to a depth of nearly 1^ feet. Jn this work 
there have been used 13,924 cubic yards of sand, or 2,186 cubic 
yards per acre. 

In excavating for the trench to take the water from the general 
level of the flats above the Cherry Valley dam, the material 
thrown out, which consisted for the most part of coarse gravel, 
was also used to cover the peaty bottom. The area thus trenched 
and covered was about ten acres. That portion between the 
Ludlow dam and the filter, an area of 3f acres, has been covered 
with about two feet in depth of good clean sand. From the Lud- 
low dam, extending in the valley north-easterly on the low ground 
for about 15 acres, a mass of decaying pine stumps has been 
pulled out and burned. Nothing has been done to the pastures 
and cultivated ground, beyond clearing it of the fences and scat- 
tering trees. 

The stumps have not been removed from the woodland in any 
portion where the cutting has been recent. Much pains has been 
taken to char large stumps while burning the ground over, and 
burn them up as far as practicable. And for this purpose a 
considerable quantity of kerosene oil has been used with which to 
ignite them. In this manner, although the stumps would not be 
entirely consumed, they are so far charred or consumed by the 
operation as to be rendered much less harmful than they would 
otherwise be. 

Of the peaty and swampy portions of the bed of the reservoir, 
none are covered with less than 12 feet of water with a full pond, 
the most of which will not be less than 16 feet. The entire shores, 
on an average of 12 feet from high water, are of a soil entirely 
unobjectionable. 

The following table gives the comparative elevations of the 
reservoir, and of the profile of the main pipe from it to Main street 
at State street in the City. 
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The elevations on the line of the pipe are given to the center J 
of it, thus representing the average pressure of the water. ^ 

The elevation of the upper dam at Chicopee Falls is taken from 
the Report of Clemens Herschel, made to the City Council, De- 
cember 30, 1871. 

The column headed, " Above Mean Level of Long Island Sound," 
is reduced from a connection made between the City base by the 
City Engineer and the levels made by Gen. T. G. Ellis in his 
survey of the Connecticut River. 

As will be seen by an examination of the foregoing table, the 
Ludlow dam stands on ground higher by 20.1 feet than the Cherry 
Valley dam. That a very large body of water stored in the res- 
ervoir lying above the Cherry Valley dam may be utilized, a 
canal has been excavated in its bed, running north-easterly from 
the gate-house at the Ludlow dam. Its depth at said gate-house ^ 
is 10 feet. The length of it is 4,185 feet. The amount of earth 
removed in its construction was 11,315 cubic yards, which mate- 
rials, as before said, were used for sanding over the swamp on 
its banks through which it passed. 

In excavating this canal, the soil was found to be completely 
filled with water, indicating numerous springs in the bed of this 
basin, the water from which was clear and cold. 

The exact cubic capacity of the reservoir in gallons or Cubic 
feet has not been calculated ; a part of the requisite cross-section- 
ing has been done, but remains unfinished on account of the press 
of other duties connected yrith construction upon my assistants. 
It is recommended that the work thus begun be finished during 
the present winter, and also that the estimates be so made that 
the contents of the reservoir be determined for each foot in height 
above the base of the outlet pipe, in the same manner as the cal- 
culations have been made of the Van Horn and Lombard reser- 
voirs. 

DAMS. 

It will be seen by the inspection of the map of the reservoir, that 
^ t» waters are ponded by means of two dams, the one called the 
^IlJherry Valley, and the other the Ludlow. The Cherry Valley 
am is situated at the outlet of a tributary of Broad Brook, which 
rains the Cherry Valley; and the Ludlow dam in the ravine 
n the divide between the drainage area of Higher and Broad 
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Brooks. Each of these etructiires is built of earth, and upon the 
same general principles. 

The foundation of the Clierry Valley dam waa cleared of all 
loam, stone and rubbish, down to the firm hard-pan, from near 
the foot of tlie front slope to a point from 20 to 30 feet back of 
the spiling wall. The foundation on which the superstructure 
rests is of the same general character of the earth of which 
the filling of the dam js made. The spiling wall is footed from 
1 to 3 feet into this foundation. The earth of which the 
filling is made is a compact, bluish hard-pan. The method of 
filling was by layers from 18 inches to 2 feet in thickness, over 
which was flooded water sufficient to puddle the whole mass firmly 
upon the nest layer below, and, as far as practicable, to fill each 
successive layer upon a thin film of water laying over the surface 
filled in upon. An attempt was made to flood the bank with 
water, and fill in layers of earth from 8 to 12 inches tliick into it 
direct ; but it was found that the materials used would not com- 
pact sufficiently to bear this treatment, as under it, in the con- 
stant movement of the carts over the filling, it was slacked and 
worked into a soft mortar, through which a horse could not move 
his load. Hence a change to the method of flooding water ovet 
each successive layer as above stated. This mode of treatment 
produced a very solid and compact bank, and one apparently more 
uniformly compact than the bank from which it was obtained. 
From the filling was excluded all stone above 4 inches in diame- 
ter, and all loam from the surface of the burrow pits. The loam 
was used in the back slope, being puddled as welt as the other 
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ness. The top of the dam is covered from 18 inches to 2 feet in 
tliickness with loam. The waste-pipe is 20 inches in diameter, 
laid upon and surrounded with a solid mass of stone masonry 
throughout its entire length. This waste-pipe is provided with 
a gate at each end. The upper gate lies on the angle of the slope 
of the dam, the rod which operates it resting upon composition 
rolls in such manner that it lies parallel with the paving on the 
slope. The inside slope of the dam is covered with rubble paving 
from 12 to 24 inches in thickness, covered over with about 6 
inches of selected hard-pan to fill the interstices in its surface. 
The spiling wall is laid with split rubble stone in cement mor- 
tar, and as near water tight as practicable. Its thickness is 18 
inches. While it is not possible, with the ordinary modes used 
in laying such walls, to lay so thin a wall water tight, still the 
leakages are reduced to so low a point that no large quantity 
can find its way through it. A wall of this character precludes 
the possibility of the embankment being bored through by ani- 
mals. Taking the character of the materials used in the con- 
struction of this dam, the care in their selection, the mode used 
in filling and the cement spiling wall, it is entirely safe to say 
that this bank of earth is more impervious to water than the 
solid ground upon which it stands, or the natural banks from 
which the materials were taken. The soil in the ravine, in the 
bed of which flowed the Billings Brook, is wet and springy, and 
from which has flowed a small quantity of water during the 
entire season, and from this circumstance there will probably 
never be a time in the future when water cannot be found flowing 
off from the base of the dam of the lower slope in smaller or 
larger quantities, according to the state of the season, and that 
this spring water in the natural soil may be removed as far as 
possible from direct action upon the bed of the dam, and the 
foot of the outer slope, an under drain, 5 feet in width and from 4 
to 6 feet in depth, has been made along the outer line of it. This 
trench was filled with small stone, over which was placed a thin 
layer of earth ; in this drain will be collected and carried off 
this spring water, as its mouth empties into the bed of the old 
brook. The rollway rests upon ledge. 

In building the Cherry Valley dam there has been moved and 
used the following quantity of materials, to wit: 

8 



11,00B cuinc jRTiIi excsTBtion, removing loamand trencluDg for fbnndatioiu. 
77,834 cabic jnrAt filling taken from borrow pit*. 
1,630 cabic yards eicavalion for rollwaj, 

91,172 total cubic yard* earthwork. 



4,019 cubic yania pavitig. 

2,292 cubic farda cement apilingwall around gate. 
41 cubic f ards dry wall. 
S80 cubic jards dry wall beside spiling wall. 

6,7S2 total cubic yards. 

lulet through Cherry Valley dam for Broad Brook canal : 
1,159 cubic yaidi excavHtiun. 
ISO cubic yardi dry wall. 
27 cubic yards mortar wall. 

THE LDDLOW DAM. 
The foundation for this dam was prepared by removing the 
loose materials, which consisted of stone, loam, stumps, mud, and 
some fine sand, entirely down to the solid gravel bed over the 
entire base upon which it resta. The foundation of the spiling 
wall was carried about 18 inches into this solid foundation. Th« 
Ailing was made entirely with sand, in layers from 8 to 10 inches 
in thickness, filled in under water, leaving a small depth of water 
<rver each layer after being filled over and through which water 
all the materials were hauled as filled. This treatment produced 
a very compact bank, one over which carting conld be done much 
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ing ensures a greater certainty of making the wall water-tight 
than can he secured in walls of single thickness. 

In this dam is placed the gate-house and the 24-inch outlet 
gate. A 30-inch pipe has heen put in and run nearly through 
the dam, to anticipate the future need of an additional Main to 
the City. The accompanying diagram, representing the gate- 
house, gives a general idea of its form and arrangement. It is 
huilt entirely of stone. 

The following quantity of materials has heen used in huilding 
this dam : 

271 cubic yards excayation for trench for wall. 
7,020 cubic yards excavation in clearing foundation and for pipe trench. 
28,927 cubic yards filling. 
1,106 cubic yards cement spiling wall. 

794 cubic yards paving. 

615 cubic yards stone work in gate-house. 

These two dams are nearly complete. A small amount of work 
will need to be done upon the Cherry Valley dam at the roll way, 
the lateness of the season not permitting such thorough comple- 
tion of it as was needful. At the gate-house a very few things 
are needful in order to render it entirely complete. 

The major part of the work has heen done upon these dams hy 
the day. The filling was done under the superintendence of Mr. 
J. M. CoUey, of Waterhury, Conn., and the stone work hy Marcus 
Smith, of this City, each of whom has performed his duties in a 
very satisfactory manner for the interest of the City. 

THE FILTER. 
In the ravine across which the Ludlow dam stands, and a short 
distance ahove, has heen laid the foundation of a filter. This con- 
sists of a dry rubhle wall, for holding in place a quantity of sand, 
and an open space 100 feet in length, filled with a frame-work in 
which to put filter screens, made on the principle of the filter huilt 
at the pump works at the Connecticut River last year. This one 
has proved more efficient and useful than was anticipated at the 
time it was put in. It has effectually removed suspended mat- 
ters from the waters drawn through it. How far it has been ef- 
ficient in oxidizing organic or other deleterious matters can only 
he conjectured, as no direct experiments have heen made to ascer- 
tain this point. 



That great; care ehould be ased in separating all euBpended . 
eubdtanees from water, before it is admitted into the pipes, is a 
proposition too manifestly trwe to need other amplification beyond 
its mere statement. Tlie freer the pipes can be kept of all foreign 
matters, the greater the security against ritiation. The central 
frame worli has been arranged with special reference to the 
proper performance of this work, with such flexibility in its con- 
struction as to admit of convenient care and cleansing, and also 
the ready adoption of any new filtering medium that may hereafter 
prove more efficient than those at first used. The frame work 
and bridge are complete, the wall nearly so ; there remains to be 
completed the sanding against these walls, and the hoisting appa- 
ratus. The space of the reservoir between the filter and the Lud- 
low dam has been entirely covered with good clean sand. This 
space, with full reservoir, covers an area of four acres. In sand- 
ing the floor of it there was nsed 9,100 cubic yards of sand. 

Its usefulness will depend upon the intelligent care bestowed 
upon its management. 

ROADS. 

From the westerly end of the Cherry Valley dam, along tha 
margin of the reservoir, and bordering upon the estate of Silas 
Billings, there has been built a driveway to the Duckville road. 
Its length is 1,558 feet. This was necessary in order to have 
free access to the dam. 

On the west side of the reservoir has been nearly completed 
a new liighway to take the place of the Belchertown road, so 
called, which will be flowed out. The length of this highway is 
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The following materials were moved in building it, to wit : 

^914 cubic yards earth excavation. 
637 cubic yardd rock excavation. 
858 cubic yards stone work in dam and bridges. 

The Broad Brook canal is 11,960 feet in length and has a fall 

of one foot in this distance. This work will not be completed 

until another season. It is under contract to Healy & McCabe, 

of this City. The several drainage areas, controlled by each of 

these divisions, are as follows, to wit : 

Acres. Sq. miles. 

Higher Brook, 1,119 1.748 

Cherry Valley, less reservoir, 1,188 1.856 

Broa4 Brook, 8,873 6.051 

Intercepted by the canal, 800 0.470 

Totals, .... ... 6,480 10.125 

Reservoir, 445 0.695 

Totals, including the reservoir, . . . 6,925 10.820 

The diverting dam for this canal at the Belchertown road, above 
the Turkey hill saw-mill, has been finished, excepting the gates 
across the brook above the road. 

MAIN PIPE. 

The following is the make-up of the 24-inch main pipe from 
Main street to the Ludlow dam : 

Feet. 
From Ludlow dam to Higher Brook, cast iron, .... 8,736.00 
Higher Brook to Indian Leap, wrought iron and cement, . . 19,117.00 
Bridge over Indian Leap, wrought-iron tube, .... 168.00 

From Indian Leap to Federal street, wrought iron and cement, . 83,389.50 

Total feet 24-inch main, 56,410.50 

Federal street to Spring street, wrought iron and cement, 16-inch, 1,773.50 
Spring street to Regulator, on the west side of Main street in West 
State street, 16-inch cast iron, 2,025.60 

Total 16-inch, 3,799.10 

Add 24-inch, 56,410.50 

Total length of main, .... ... 60,209.60 

10.68 miles 24-inch pipe. 
0.72 " 16.inch pipe 

11.40 " total length cf main. 

The route finally adopted by the Board, as the one most feasible 
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and most beneficial to the public interests, was the one by the way 
of the main traveled road from Federal street through Indian Or- 
chard and from Main street in Indian Orchard over private prop- 
erty by the most direct line to the main road in Ludlow from 
Jenksville to Ludlow centre, and thence by the direct traveled 
road through Ludlow centre, and thence by the Belch ertown road to 
Higher Brook. At Higher Broolt the line divergea from the high- 
way, and tlience runs over private property the larger part of the 
route from the brook to the gate-house, a distance of 3,736 feet. For 
nearly one-half of this distance the trenching ranged from 12 to 16 
feet. This portion of the work proved the most difficult and expea- 
sive of execution of any whicli has been done upon the works during 
the year. The difficulties were wliolly in the matter of taking care 
of and keeping the water out of the trench so as to properly ex- 
cavate it and lay the pipes. The soil was of a porous, sandy and 
gravelly nature, saturated with water for about 8 feet from the bot- 
tom of the trench. The most dif&cult portion of the work was suc- 
cessfully accompliBhcd by Geo. S. McKean, of Manchester, N, H. 
The iron work lor the wrought-iron cement-lined pipes was 
manufactured by Messrs. Goodhue & Birnie of this City, with 
whom a contract was made August 18, 1873. The size of the 
pipe being larger than any heretofore made by them, and for 
which their machinery was not adequate, new machinery was pro- 
cured, which was not ready for operation until December 27, 1873. 
After this was put into operation, the work was pressed forward 
with such energy that no delay whatever was occasioned in any 
of the subsequent process required in its lining or laying. 
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by which it was made water tight. The longitudinal rib used is 
shown in fig. 1. The common and usual mode by fig. 2. 





Fig. 1. Fig. 2. 

Each piece of 7 feet 4 inches in length, being put into a hydrau- 
lic press and tested to the pressure of the City aqueduct, as it was 
made. The water pressure ranging from 30 to 40 pounds per 
square inch. Any defects appearing by this test were remedied, 
or if those which appeared were of such a nature as to be past 
remedy, those pieces were rejected. By this procedure a num- 
ber of pipes were rejected on account of the porousness of the 
iron, the test applied finding many sheets through which water 
could be directly forced; the pressure used in this case being 
applied for the purpose of finding defects of leakage, rather than 
to test the ultimate strength of the iron of which the pipes were 
made. Some tests have, however, been made of the ultimate 
strains that the 24-inch pipe may be relied upon to sustain. The 
pressure has been carried as high as 165 pounds per square inch, 
^representing a static head of 380 feet. This is as high as the 
pressure could be carried with the apparatus at hand with which 
"the test could be made. At this severe strain, the pipe, which 
Xv^as of No. 11 iron, showed no signs of weakness or leakage. 
^his test is of the same kind, and was used for a like purpose 
^hat it is applied in the inspection of cast-iron pipe. Its value 
^nd reasonableness in the making of wrought-iron is as import- 
ant and defensible as it is in the making of cast-iron. Since 
Element mortar can not, under all conditions and circumstances, so 
ill up a loose joint or porous sheet of iron as to make it proof 
igainst the oozing of water, under high pressures, through such 
ipace and in such manner as to defeat the protective power of the 
cement as applied to the iron. 
In making the pipe, each length of sixteen, twenty and twenty- 
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four-im-h is made of two sheets, with a'riveted "central joint 'Tliis 
central joint was fonne<l by shaping the contiguous ends of the 
Iiipo in such manner that thoy could be telescoped together by 
the aid of a powerful sorew press. This process, of itself, gener- 
ally mode the joint water tight without riveting. The longitu- 
dinal lap was single riveted with a bar of iron on each side, as 
shown in the cut, with tho rivets common to the two bars and the 
laps of the ptate, making four thicknesses of iron at this joint, 
through which the rivets ran. On the 24-inch pipe, the size of 
bar iron used for thf rib was IJ inch wide by i inch thick. The 
rivets mere ?\i\ 1 wire, T>.:* 'oint pTt>vt.-<l practical beyond 
exiH-otatiou at ibo oiMmrr^f^.vr-.-yut. ati.l after the correct manipu- 
lation hati l*een lyiiw^e-v jc«'^ '^' further trouble so as to produce 
the result aimM »i, tV .-tity lUAii-ulty experienced was at the 
cin-ular joint- 

Stsvnd, a* ^.• jVf tijc-.-tv of api'lying the cement. Upon the 
2\* *nd '.;i--,> -"v ■- ;>* liiiinj: was done by hand with trowels, 
in * v.uv,-.'- i—f'.t; V ;hjt of plastering tho walls of a house, 
the *;!;,»(;-j .-i ^*--,l HW\t in thw lining being one part of sand to 
thtw ,■; .v-vv-fi, l;k ivvering, where sand was used, the propor- 
t:v"-> vivtv "s-^ i-\i,-TvJin}; cm' of sand to one of cement. The most 
of ^^o ,v*vi<;'4 «*> d\>ne hv applying, first, a coat of pure cement 
vt'tw.'t V the ir\>n. of aliout ^ of an inch in thickness, over 
*Nvh w** (-l.ttW a coat of mortar, made as above, about | of an 
ul^^ !(( ttt!,-kite»>. The joints were all mode with pure cement. 
I'i'v l.*^( ,-vv»t of iitvering mortar was put on after the joints were 
WA«W, Akid ill such manner as to make one continuous and con- 



now in process of completion. Tliere they have hiid, this year, in 
the City streets, 3,500 feet 24-inch pipe made of ^-inch iron 
riveted and caulked like a steam boiler. The thickness of this 
iron is nearly the same as that used here on the 24-inch pipe 
made of No. 11 iron. It is designed to lay ten miles 36-inch, and 
2^ miles 24-inch. The thickness of the iron for the 36-inch is 
to be ^, and for the 24, ^ inch. The 36-inch pipe is to stand a 
head not exceeding 100 feet and the 24-inch 300. It is riveted 
and caulked water tight, and coated with a preparation of asphal- 
tum and coal tar to protect it from rust. About 2^ miles of 
the 36-inch has now been made and coated. The foregoing items 
have been kindly furnished by J. Nelson Tubbs, the Chief Engi- 
neer of the works. 

CHICOPEE RIVER BRIDGE. 

The Chicopee River is crossed at Indian Leap, on the north 
side of and near the Springfield, Athol & North-Eastern Railroad, 
by an iron, trapezoidal, suspended girder bridge, the upper cords 
of which are two tubes 26 inches inside diameter, which form the 
aqueduct over the river. The tubes are in duplicate, laying side 
by side 12 feet between centers, as will be seen by the above refer- 
ence, for the purpose of insuring, in case of repairs, a constant 
supply of water in the present, and for ready use whenever an 
additional main may be required. The tubes are made of §-inch 
boiler plate, riveted in the same manner as steam boilers. They 
were built by Messrs. Coghlen & Mullen of Holyoke. The bridge 
was designed and constructed by John R. Smith, Esq., civil en- 
gineer and bridge builder of this city. The abutments on which 
it rests are of granite obtained from lodges and boulders lying 
beside the Springfield, Athol & North-Eastern Railroad, between 
the Red Bridge and Three Rivers. The work was done by con- 
tract by Thomas N. Goldsmith. Each of these abutments rests 
upon the sandstone which lines the river banks on both sides of 
the river. 

At each end of the bridge is placed a duplicate set of 24-inch 
gates, made by the Ludlow Valve Company, of Troy, N. Y., for 
the control and direction of the water under all probable circum- 
stances that may arise in their use. Owing to the lateness of the 
season when the bridge and its connections were finished, the 
gates and a small portion of the main pipe, each side, were not 
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son by the Messrs. Goodhue & Birnie, so that it could be safely 
laid this year. The mains laid for this purpose are as follows : 

From the Van Horn reservoir to Chestnat gtreet, and by 

Chestnut street to Jefferson avenue, 20-inch, 
Prom Chestnut street through Jefferson avenue, North, Carew 

and Main streets to Hampden street, 16-inch, 
From Main street, in Hampden, Water, Gardner and South 

Main streets to Central street, 12-inch, 
2^m Gardner through South Main and Locust streets to Mill 

street, 12-inch, 
In West State street from Main to Water street, 12 inch, 

The foregoing are upon the low seryice. 



4,364.5 feet. 


6,882. 


« 


6,798. 


«« 


1,962, 
960. 


« 



The following are upon the high seryice : 

^'rom State street, through Hancock, Cedar and a part of 

Fine, to termination as laid this year, 16-inch, 
3n Mill 4reet from Locust, 

Total, 16-inch, 

Hn Walnut street from State to Union street, 1^-inch, 
Trom Union to Cedar, S-inch, 

Total in Walnut street. 

Eight-inch laid in low service : 

In York street from Main, 
In Broad street fh)m Main, 

Total, 8inch, 

MAPS. 



6,061. feet. 
494. 



6,556. 

700. 
2,087. 

2,787. 



280.5 feet. 
1,001.0 " 



1,281.5 " 



Maps have heen made of all land taken at Ludlow, of the reser- 
Toix, the water-sheds whose drainage areas furnish water to the 
seveial hrooks, the diverting canals, the main line of pipe from 
Ludlow to Main street in the City, and of the streets in the City 
where new mains have heen laid, giving such information as to 
the location of gates, hranches and other fixtures as is needful for 
a full record of the work done. These have been made upon 
sHeets with the view to hind them in folios for preservation and 
ready reference. All the sheets are not complete in their full de- 
tails, but are so far finished that not a large amount of time is 
Jieceasary to finish them. It is recommended that work be con- 
tinued until completed. 



WEIRS. 

Mi^asiiroinciits have been continued on Higher, Billings and 
Brood Brook during the year. Preparations have been made to 
enter the obaervations upon a permanent record, after which the 
computations will be made to be kept for future reference. Such 
partial computations as have been made from these data, verify 
the statements made in the Report of last year as to the depend- 
once to be placed upon these drainage areas as a source of water 
supply. 

CONCLUSIOH. 

Fn>m the commencement, the constant endeavor has been to 
ciimiileto the works with the least delay consistent with thorough 
iinil prmiancut construction, and it is with great satisfaction that 
iii^kiKiwlcdgniEnt is made to your Board for the uniform courtesy 
whirh has ever been extended to me in all our intercouKe, and 
for the confidence constantly reposed in the manner in which I 
havii discharged the duties intrusted to my care. 

To my assistant engineers Mr. J. P. K. Otis, who has had 
charge of laying the main pipes, and Mt. S. C. Heald, Jr., who 
wiiH upon the work at the Cherry Valley Beservoir, honorable 
mention is made for the fidelity with which they have dis- 
charged their respective duties. 

Respectfully submitted, 

PHINEHAS BALL, 

(^ief Enginter Springjitld Water Workt. 
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LENGTH, SIZE, AND LOCALITY OF PIPE. 

TWO INCH PIPB. 

1,967 feet in Water and Cross streets, to river. 
318 ** New street, from Sanford. 



2,280 feet, total 2mch pipe. 

THREE INCH PIPB. 

409 feet in North Main, from Carew to Bradford. 

1,627 " Essex, from Main to Chestnut. 

1,763 ** East Union, from Main street east. 

1,167 " Worthington, from Main to Chestnut 

858 " Taylor street, east from Chestnut. 

1,108 " Lyman, from Chestnut to Spring. 

956 •• William, from Main to Water. 

978 " Wilcox, from Main to Water. 

1,386 " Union, from Main to riyer. 

997 " Howard, from Main to Water. 

1,018 ** Bliss, from Main to river. 

989 ** State, from Main to Water. 

1,064 " Elm, from Main to Water. 

1,008 " Court, from Main to Water. 

879 " Vernon, from Main to Water. 

1,160 " North Church avenue and Bridge, from Main to Water. 

1,710 " Worthington and Fort streets, from Main to Water. 

626 " Railroad Row, from Main to Water. 

904 " Auburn, from Main to Fulton. 

879 " Holyoke, from Main to Fulton. 

849 " Vine, from Main to Fulton. 

802 " Emery, from Main to Fulton. 

966 " Boylston, from Cypress to Clinton. 

888 " Gray's avenue, from Cypress. 

986 " Carew, from Chestnut to Massasoit. 

699 " Market, from Sanford to Harrison avenue. 

897 " Sanford, from Market to Dwight. 
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in Morrii itreet. 
HiDggold Btreet. 
CypresB and CypreiB ivenue. 
High itreel. 

Feir;, from Main to ClieattiuL 
P;nchon, from Main to Water, coat iron. 
Ctiarlei, from Franklin Bouth. 
Franklin, from Main to Clieatnut. 
Libert;, between Main and CheBtnnt. 
Margaret, from Water to Main. 
Fremont, Horn Water to Main. 
SlMFon, from Main easterly. 
Salem, from Spring to Elliott. 
North, from Carew to Bancroft. 
Bancroft, from North to Main. 
Whitney areoue, from Water weet. 
Dale avenue, from East Union to Williai 
Greenwood, from Main eait. 
Morgan, from North to Main. 
Mnlberrj, from State to School. 
Columbia, from Spring east. 
Chestnut, from Pearl street south. 
Seventh, from Fulton east. 
GroTener, from Chestnut to North. 
.Fairbanki avenue, from WorthiogtOD. 
Summer, from Spring eut. 
West William, from Water. 
West Wilcoi, from Water. 
Hubbard avenue, from Dale kvenue. 
Bond, from Main east. 
East William, from Dale avenue west. 
School, from State to Union. 
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FOUK INCH FIPB. 

112 feet in Sanford, fh)in Market to Main. 



829 


« 


Market, from State to Sanford. 


625 


M 


Mattoon, fipom Chestnut to Spring. 


1,250 


f( 


Everett street. 


706 


a 


Chestnut, from Liberty to Ljman. 


974 


<( 


for hydrants. 


637 


4( 


Hampden, from Main to Water. 


824 


«( 


Charles, from Liberty to Franklin. 


814 


« 


Liberty, from Main to Chestnut. 


964 


<( 


Pearl, from Spring to Chestnut. 


867 


<( 


Taylor, from Main easterly. 


a,160 


« 


Linden, from Chestnut east. 


913 


tt 


Elliott, from Salem to State. 


437 


*( 


Ayon Place. 


840.5 


(« 


Sheldon street 


602 


•( 


Seventh street. 


958 


it 


Osgood street. 


420 


n 


Hubbard avenue. 


242 


It 


Central street, cast iron. 


80 


« 


Taylor street, cast iron. 


61 


« 


Harrison avenue, cast iron. 



,805.5 feet, total 4-inch pipe. 

SIX INCH PIPB. 

1,832 feet in Dwight, fh>m State to Hillman. 

" Bridge, Chestnut, Worthington, Summer, and Armory streets. 
" Liberty, Nursery, from Chestnut to Hey wood Spring. 

State, from Spring to Maple. 

Dwight, from Bridge to Lynran. 

Maple, from State to Mulberry. 

Spring, from State to Summer. 

Sargent, from Main to Pulton. 

Fulton, from Cypress to Auburn. 
" Water, fh)m Fremont to Walker. 

Water, from railroad to Fremont. 

cast iron pipe. Hey wood Reservoir. 

cast iron pipe, Stebbins Reservoir. 

Maple street. 
" Central street. 
" Dwight street. 
" Water street 

81,816.5 feet, total 6-inch pipe. 

BIOHT INCH PtPB. 

920 feet in Main, ftom railroad to Sharon. 
I|2d3 *' Main, from Sharon to Carew. 



K 
« 



(( 
U 
tt 
« 
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3,0fll feet in Main, from State to Fremont. 

1,T8R' " Carew, trom Mnio to Chestnut. 

e^ " Slate, from Main to Maple. 

),S82 " Lyman, from Main to Cliestnut. 

4,li04 " Cliealnut, from Carew to Meadow Brook. 

'J,]96.6 " Main, flMin Caraw to Bimie. 

8US " Bimie street. 

747 " Cheelnut atreet. 

3,01)3 " Main, from BIrnie to Wa*on. 

707 " Wawn •treet. 

CaaS " on line of B. £ A. R. R., CMt iron. 

240 '■ la Maple itt«st. 

1,403 " in Fiak aveDue. 

S0,4G8.0 fbet, toUl 8-inch pipe. 



S.740 fi-et In Clicttnut, flrom Carew to Lymai 
l,<)T& " Main, rrom Town Brook north. 
l.Wia " Wawn atreet, caat iron. 

lUH (k>l, tolftt 10-Inch pipe. 



U.h'.tl ft'i't ill Main, fhini State to railroad. 
11, III J " Meadow, from aiestnut 

'J)l)t '* Main, fhini Calhoun, north. 

'JIH " Watoii »tn>et. cast iron. 

11,4111 ltH<l, IiXnI is inch pipe. 

•IXTBKK mcB I 
>4 tM>l In Wamin *Itv«I. 
IV " llftluivr, 111 in. to !« tld'h. 
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TWELTE INCH PIPE. 

6,798 feet in Hampden, Water, Gardner, and Main streets, to Central street. 
1,962 *' Main and Locust streets. 

700 " Walnut, from State to Union. 

960 " State, from Water to Main. 



10,420 total feet 12-inch pipe. 

SIXTEEN INCH PIPE. 

6,332 feet in Jefferson Av., North Carew, and Main streets, to Hampden. 
6,061 " Hancock, Cedar, and Pine. 

1.778.5 " State, from Spring to Federal. 
494 " Mill street, east of Locust. 

2.025.6 " State, from Spring to Main. 

16,686.1 total feet 16-inch pipe. 

TWENTY INCH PIPE. 

4,364.5 feet, from Van Horn Reservoir through the fields and Chestnut street 
to Jefferson Avenue. 

TWENTY-FOUR INCH PIPE. 

56,410.5 feet, from the Ludlow Dam to Federal street. 
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ENGINEER'S APPENDIX C, 
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Ca-ATES LOW 8BRYICB UP TO DEC. 81, 

1878. 

3 inch 95 

A " 18 

€ " 25 

^ " 17 

T.O " 1 

:i2 " 18 

X6 •* 1 

Total 170 

OATE8 IX>W BKRYICB, SET IN 1874. 

Sinch 

4 " 1 

6 *' 4 

8 " 9 

1-2 " 12 

16 " 8 

'JO " .^ 2 

24 " ." 

Total 81 

Add number previously 170 

Total Gates Low Service.. . 201 

GATE HIGH SERVICE, SET IN 1874. 

2 inch blow-offiB 12 

6 " 24 

8 " 3 

10 « 2 

Carried forward, 41 



Brought forward, 



12 inch, 

16 " , 

i20 " . 

24 



<< 



41 

7 
5 

18 



Total 66 

Add Low Service 81 



Total.. 

TOTAL GATES SET IN 1874. 



2 inch, 

4 " 

6 

8 
10 
12 
16 
20 
24 



97 



12 
1 

28 

12 
2 

19 
8 
2 

13 



Total 97 

Add number previously 170 

Total No. L. and H. service. 267 
Number of hydrants on the works 

to Dec. 81. 1873 106 

Number set in 1874 — 

Total 

No. of reservoirs supplied from 
Aqueduct 25 
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ENGINEER'S APPENDIX D. 



QUANTITY OF WATER 

STORED BY THE LOWER VAN HORN RESERVOIR. 



Elevation Above City Base. 



169.6 


19,254 


170.5 


44,610 


171.5 


65,956 


172.5 


97,783 


173.5 


132,269 


174.5 


155,267 


176.6 


195,021 


176.5 


206,481 


177.5 


236,245 


178.5 


260,735 


179.5 • 


277,260 


180.5 


297,788 


181.5 


312,667 


182.5 


383,604 


183.5 


350,634 


184.5 


365,751 


185.6 


883,716 


186.6 


406,948 


187.6 


417,166 


188.5 


428,291 


189.5 


444,129 


190.5 


465,227 


191.6 


472,338 


192.6 


488,910 


193.5 


511,877 


194.5 


527,329 


195.5 


537,023 


196.5 


553,564 


197.5 


674,970 


198.6 


587,507 



Area in Square Feet. 



No. of Gallons at Each 
Elevation. 



238.851 

652,368 

1,264,752 

2,125,146 

3,200,531 

4,510,608 

6,012,225 

7,668,020 

9,526,725 

11,538,826 

13,689,506 

15,972,608 

18,389,662 

20,948,712 

23,627,292 

26,430,999 

29,388,082 

32,470,268 

35,632,277 

38,895.128 

42,296,119 

45,802,612 

49,397,680 

53.140.623 

57,027.253 

61.007,929 

65,086,724 

69,,".07,441 

73,655,095 



EXTRACTS FROM THE 

REPORT to the CITY COUNCIL of 1871. 

Bi CLEMEHS HEltSCUEL, Hydraulic Ekqikeeh. 



In (he inTestigacinn of Ashley's Pond, likenige, a judgment wttli regard to 
the quBnlity to be yieMed by utiilerj^ruund edurccs, cnnnot be reliable; Ihis 
we know, liowever, Hint in ullier cmseE of draiuflge artiu or wntcr-shedi, 
wliere Hgain tlie amount yielded under gniund lind not been separately eati- 
maled, (he total quantity given up, varied in diflcrent places, and in diOerent 
years in the same places, from 78 or 80 as n maximum, to 2& per cent, of tlie 
quantity fallen. At L»ke Cocbliuaie tbe avemgc percent, for IT years has 
been 46, and taking tlie mean annual rain-lall, it teriainly wonid not be safe 
to eBlimnle tlie capacity of any source of supply as more Ilijui one-half, or GO 
per cent of the quantity of min falling upon its water-shed. 

The drainage area of Ashley's Pond, inclusive of Burnt Swamp Meadow 
and Brook, and so much of the small brook to the East of the Pond (Riley's 
Brook} as may be turned into it, is, from actual surrey, 1,726 acres, or 2^ 
»qiiare miles. 

At the rale of one-lialf of 40 inches per annum on this area, we ahall have 
an avcraiic delivery of 2|5>itj,12i f;>>llona per day. 
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CONNECTICUT RIVER— PUMPING BY STEAM. 

As previously mentioned, the City has been divided into a hiph and a low 
service district, in all the plans ; indeed, this could not well have been 
avoided, located as it is, partly on a level plain at the foot, and pjirtly on an- 
other on the top of a hill or plateau, and tlujse two plains some 140 feet apart 
vertically. It is proposed to supply the valley, which is al>out on grade 100, 
reckoning from the same base used on the city surveys,* with water under 
about 100, and the hill, on grade 230 and 240, also with water under a 100 
feet head. In all the plans, it has been my aim to fit the new works as much 
as may be, to the existing reservoirs, etc., of the Aqueduct Co ; it has not 
been possible to do this without some, though it has been done without serious 
disadvantages to the general design. 

The pumping engines, of a capacity to deliver four million gallons in 
twenty-four hours, would be located near the banks of the Connecticut, above 
the Town Brook, and would draw directly from the river through a short 
conduit and pump-well. Thence a 24-incli force-main is designed to the new 
reservoir to the west of Armory street, just built by the Aqueduct Co. The 
"Water line in this reservoir, to be raised to grade 200, which can be done at 
a light expense. From the reservoir a line of 20inch pipe to go to Main 
street, and 20, 18, and 16-inch pipes to make a line of double supply to all 
parts of the City not situated higher than grade 150, or about where the Aque- 
duct Co. now reaches. The Aqueduct Co's pipes to be connected to these 
mains, and be replaced by larger and cast iron pipes as fast as they fail, either 
in strength or because they are too small. Taken as they are, they are all of 
them of too small a diameter to properly supply the City, and would probably 
'be found wanting, in case of a large fire ; to connect them with a double line 
of larger mains, as proposed, would however partly remedy the difiBculty. 
This much for the low service. 

The high service pumps to be located under the same roof with the low 
service. I have estimated for two pumps in this case, each of a capacity to 
deliver two million gallons in twenty-four hours, for the following reasons : 

The highest ground near the City, at the house of John Holroyd, near the 
Catholic Cemetery on Armory street, is on grade 240^, with a small area on 
« general level of only about 288, a height insufficient for the construction of 
m. reservoir capable of furnishing water under a proper head or pressure ** on 
the hill." What little head it would have at the start would be all or nearly 
m\\ consumed by the friction of the pipes before reaching the point of delivery. 
iHecourse is therefore had to pumping into a stand-pipe, about 100 feet high, 
to be placed on this land near John Holroyd's house. As the consumption of 
^water is, at some hours of the day, more than three times what it is at others, 
«ind as the pumps should be able to maintain a constant level of the water in 
the stand-pipe, notwithstanding this variation in the amount drawn, they are 
taken of doable the capacity required by the averape consumption, and the 
^Mcond pump is added as a safeguard against the accident of the first one get- 
^og out of order and requiring repairs. The limits of distribution for the high 



* The Main street crossing is on gra<le 07.00. 
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Ben-ice have lieen drawn, for tlie'prenert, as follows : Beginning at the comer 
of Federal and Armorj- streets, along Kederal to Sinte, ilnwn St»te to School, 
along School to Mulberry, acrosa to cortierot'Maple and Pine, thence lo Water 
Shops, up Walnut to Hancock, up Hancock to State, and down State street 
to corner of Federal and Stale streets, niih Die pipes so located that tlie^ 
form a part only of a general plan, which future eilensiona will complete. 

From lliis brief sketch, the general nature of the proposeil works will 
readily ajipeur; ihe cost of operating this and other systems, will be spoken of 
below, under the head of Estimates and Conclusions. 

We consider next the works rciiuiaite to introduce water from the 

CITICOl'KE AT BUUCIIAM'S BEND. 

The elevation of the upper dam at Cliicopee Falls is on City grade 1M.80, 
and of the bottom of tlie Tail Race of Mill No. 2 at Indian Orchard, on grade 
154. U5. The river at the Indian Orchard Bridge is, at ordinary wste^ on 
grade 160. There is, tlierefore, a total fall of from 16 to 20 feet between these 
two points, that is now unoccupied. A water power haringa twelve feet fall, 
U plainly feasible, and in the plan of supplying the City from that point, it it 
proposed to use this fall as power to pump Ihe necessary quantity for the low 
serTice into the Aqueduct Cu's new reservoir on Armory street; and for the 
high service, into a stand. pipe on the hill on the Boston Road, near the 
house of Aklen Warner, also called the Luke Jones place. 

Mr. S. S. Chase, of Ilolyoke, estimates the average flow of the Chicopee at 
Buroham'a Bend, at 600 cubic feet per second ; or under a 1*2 feet fall, at soma 
aSO, theoretical horse power. Taking the efficiency of turbines and pumps at 
anly 62,1^ per cent, while experience aeenis to indicate that some 67 or 70 per 
cent, may be expected, we should require only some 166, theoretical horse 
power, to deliver two million gallons jier twenty.four hours into the low ser- 
Tice reservoir, and to be able to pump at Ihe rate of two million gallons per 
twenty-four hours into Ihe high service eland.pipe; thus leaving some 494 
horse power to lie temporarily disposed of, and which nnder proper restric- 
tions coidd be made to yield a revenue to the City. It would not perhaps be 
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pump being added instead — wliich proceeding places the estimates of the two 
projects of pumping from the Connecticut and from Burcham's Bend, on an 
equal footing as to the system or quality of water works supplied in each in- 
stance. 

The plan of supplying from Burcham's Bend is however preferable in this, 
— besides the points of purer water, less di8turl)ed by freshets, and natural 
filter feasible, — that it admits of the construction of this high service reser- 
voir, which the other plan does not, except indeed at greater cost ; the esti- 
mated cost of such a reservoir on Warner's Hill, to contain ten million gallons, 
is about $4G,000. 

Intending to refer further to this source under the head of Estimates, we pass 
next to the consideration of the works requisite for the introduction of water 
from 

JENKSVILLE. 

The level of the upper dam at Jenksville is on grade 230.80 ; about 500 
feet above the dam is an old ford way on grade about 225, so that in the 
event of the dam being carried away, of which, however, it should not be in- 
ferred that there appears to be any probability, the water would yet stand on 
grade 225. This is high enough to supply our low service, by gravity, the 
only question being as to how to get the water out of the Chicopee Valley. 

I have run one line from this ford way, across into the valley of Mill River, 
North Branch, and down along the hill-sides to the cross valley of Stone Pit 
Brook, and comparative estimates show that to build a conduit or aqueduct 
over this route, which for about a mile will require an average cutting of 
about 30 feet, and at one point as much as 48 feet deep, would yet be cheaper 
than to pump over the hill and into a reservoir to be built at the end of the 
conduit. Should, however, a further examination of the ground show that it 
is inadvisable to build a conduit, as now estimated for, the cost of pumping 
over the hill into the Stone Fit Keservoir, will not be such as to affect the 
standing — relative to the other two plans — of Jenksville as a source of supply. 
It is proposed to have the water in the above reservoir on grade 212, about, 
so that it can readily supply the Armory Street Reservoir, whose full water 
level is to be on grade 200. Such an arrangement would ensure a nearly 
constant pressure on the pipes in the low service, and with a reservoir at each 
end of its distribution, the City of Springfield would be better supplied than 
most cities. It is not expedient in this scheme to pump either into the Ar- 
mory Street Reservoir, or to end the aqueduct there; the Stone Pit Valley 
Keservoir becomes therefore a matter of necessity, and in making the esti- 
mates it has not been possible to place this plan on an equal footing with the 
other two, as to the exact extent and kind of water works supplied. 

In the high service also, this plan radically differs from the other two in 
being without a stand-pipe and having a high service reservoir, capable of 
delivering water on the hill, with a 100 feet head. It will appear to l>e the 
most expensive, as it would be also, if neglecting possible advantages which it 
ofiers, we should nevertheless reduce the works to the same standard as in the 
two previous instances; but as far as possession of the advantages above 
mentioned of having two low service and a high service reservoir, affect the 

11 
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qucstinii, it in the bcit. Tlie liigli lervice ivserroir ia to be on the liill near 
tlie Cliieopee River, juit west of Jenksville. For water power, it ii propo«ed 
to puroliBse nulrighl llic iippur mill privilctje, nnd to leaee so DiuAi of it as tha 
City does nut reijuire lor its own use, wliitli will be a L-onaidfrable BinouD^ 
•ay 460 iiorae power. 

ESTIMATES AND CONCLUSIONS. 

The clau of work estinmied for, ia fireC eiasn and durable; much could be 
*Bveii, I am aware, at the expeneo of liHVine inferior work, or an inferior sy- 
tem of water supply ; I have endeavored to prexent eslimales for a good water 
■upply, and within which the works tun bo built. 

Wlicre figures are given for complete strut.'tures, they are based on limilar 
works recently built in other pliiees. The cost of pumping by steani, ia de- 
rived from the cost of same aa iiiven in the reports of Philadelphia, and re- 
ducing to a standard of coal at S9 .00 per ton of 2,000 lbs., and directly as given 
in the reports of Ilartfont, Cambridge and Cliarlestown. It may not be unin- 
teresting to see lliese figures reduced to tlic cost of lifting one million gallon*, 
one foot Iiigh. For the last three years (in Hartford fur 186Q, 1807 and half 
of moS) they are, as in the following table ; 



Cost 111 I 
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The cost of raising by water power, will average under two cents per mil- 
lion gallons, raised one foot high, as appears from the reports of the operations 
at the Fairmount Works in Philadelphia, and at the Montreal Water Works. 

To pump from the Connecticut by steam, though requiring Icnst for first cost, 
becomes most expensive when the operation of tlie works is tiiken into ac- 
count. This difference in favor of pumping by water powitr tvilt, vioreover, be con- 
Mtantlij on the increase, the greater the quantity of water pumped. To use the words 
of Mr. Keefer, Engineer of the Montreal Water Works : "Every additional 
gallon of water elevated, and every additional foot it is lifted by steam, has to 
be paid for over the counter." 



APPROXIMATE ESTIMATE 

Three Plans for the Supply of Pure "Water 

TO THE CITY OF SPRINGFIELD, MASS. 

PLAN T. 

From the Chicopbe River at Buuciiam's Bend and raised 
by water power, 
Item 1. — Works at the Kiver. 
I^nd, iocEusiveof land flawed, land for filler galleric*, 

ie.,iH)ac;reaatS110, 80,900 00 

Dam ami canal, 80.000 00 

Wheel pits, wheel-house, foundationa. &c., . . 40,000 00 

Turbines nnd I'umpa, cupacit; 4 million gallons in 24 

hours, 109 ft. lift " . 19,000 00 

Two sets turbines and pumps, each of cspscity 2 

million gallons in 24 hours, 220 ft. lift, . . . S0,000 00 

«I33,'J00 00 
Add 10 per c-ent. for continRcncies and onii»»ionB, . 13,390 00 
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Item 3. — Reservoirs and Stand-pipe. 

Influent and effluent chambers, at Armorj Street lles- 

ervoir, gatehouses, screens, &c , ... $10,000 00 

Dry stone paving, slopes of dam, 900 cub. yds. at 4. 3,G00 00 
Additional work required about reservoir, to raise 

the water line to grade 200, 4,900 00 

Land on Warner's Hill, 3,000 00 

Stand-pipe 85 feet high, 17,000 00 

«S8,600 00 
10 per cent, for contingencies and omissions, . . 3,850 00 



942,350 00 



Item 4. — Leading Mains. 

20-in. pipe, from Armory Street Reservoir to Distribu- 
tion, 6,200 feet, at 6 $31,200 00 

Substitute 2,275 feet 16-in. pipe for 12-in. at 1.55, . 3,526 00 

16-in. pipe, 8,800 ft from stand-pipe to Hancock st., 
at 4.66, 88,130 00 

Two 20-in. and two 16 in. stop-cocks, . . . 1,160 00 



10 per cent for contingencies and omissions. 



$74,016 00 
7,402 00 



$81,418 00 



Item 5.— 


-Distribution. 






Low Service, 




20-in. pipe, 12,725 ft. at 6. 




• • • 


. $76,850 00 


18-in. " 6,240 ft. at 6.15, 




• • • 


. 26,986 00 


16-in. " 6,780 ft. at 4.40, 




• . • 


. 25,432 00 

glOQ 7(5Q (V) 






20-in. stop-cocks, 8, at 350. 




• • • 


. $2,800 00 


18-in. " 4, at 290. 




• • • 


. 1,160 00 


16-in. " 2, at 230. 




• • . 


460 00 


12-in. " 9, at 96. 




• • * 


864 00 


lO-in. " 8, at 70. 




• . • 


210 00 


6-in. " 44, at 42. 




• • * 


. 1,848 00 
$7,342 00 




High 


Service. 




16-in pipe, 2,565 ft. at 4.65, 




• • • 


. $11,927 25 


12.in. *• 13,935 ft. at 3.10, 




• • . 


. 43,198 50 


10 in. " 6,315 ft at 2.40, 




• • • 


. 15.156 00 


S-in. " 9,525 ft. at 1.85, 




• • • 


. 17,621 25 


6in- " 11,835 ft at 1.30, 




• • • 


. 15,885 50 
$103,288 50 


Amount carried forward, 


$239,398 50 



Amouut brought ftrw^rd, K 

l&in. itop^.w.l(s. 2(it230. »460 00 

I-.' in. ■' 13ai % 1.248 00 

IWn. ■' 6. «i TO 420 00 

t^-in. " S, «t fl"} 448 00 

frin. " 15, at 42 680 00 

ao hvdrantf, at CO. 



r. ftir iMnliii^nciea anil 



I. Works at tlie Kiver, 

.1, HoMTToira and itanilpipes, 
4. Londintt mains, 
(>. l)i«Iribution, 

Suiierintcndence, . 
Water Kiglit, 

Grand total, 



3!4:,290 00 
250,073 00 

42.S60 00 

81,418 00 
270,164 00 

40,705 00 

20,000 00 

«8a2,ooooo 

le million gittloDS de- 



("imt of two million Rallons deliiered to the low, and of ot 

llvorcd to llie liigli service, being one daj-'a work. 

]nri>n-ilur9>^G2,0UOtit7percent, 91C3 40 

CiiNt of ralMntf two million gallons 109 feet, at 2 eta. per million 

Kalluns lined one foot high 4 S6 

CoHt of raining one million gallons 220 feet, at 2 cents per million 

gnltuni lilltd one foot, 4 40 

(,'oil of three million kiIIodb delivered 5172 16 



87 

Amoant brought forward, $2G8;288 00 

Turbines and pumps, capacity 1 million gallons in 24 

hours, 124 ft. lift, 8,800 00 

18-inch force main, from Jenksrille to Jenksville 

High Service Reservoir, 353,600 lbs. at .03, ... 10,008 00 

Same, 2,600 ft. lineal laid, at 1.05, .... 2,73000 

18-in. stop-cocks and check valves, • . . 1,200 00 

S[>eci;il castings and branches, .... 500 00 

5322,126 00 

10 per cent for contingencies and omissions, . . 32,213 00 

$354,339 00 

Item 3. — Reservoirs. 

Armory Street Reservoir, 

Work on present charal)er, . . . ... §2,000 00 

Dry stone paving, slopes of dam, 900 cubic yards, 

at 4 3,600 00 

Additional work required about the reservoir to 

raise the water line to grade 200, .... 4,900 00 

$10,500 00 

Stone Pit Reservoir, 

Land, §3,000 00 

Embankment, 18,502 cubic yards at .62, . . • 8,37100 

Sodding slopes, grubbing inside, &c., .... 1,000 00 

Dry stone paving, slopes of dam, 500 cubic yards at 4. 2,000 00 

Influent and effluent chambers, 5,000 00 

Drain for Stone Pit Brook, 1,500 feet at 6. . . 7,500 00 

$37,371 00 

JenksviUe High Service Reservoir. 

Land, |1,000 00 

Embankment, 50,753 cubic yards at .62, . . . 31,467 00 

Dry Btone paving, inside, 2,435 cubic yards at 5. . 12,175 00 

Sodding 5,500 square yards at .05, .... 275 00 

Influent and effluent chambers, 6,000 00 

i'ipe around reservoir, 300 feet at 4.40, . . . 1,320 00 

Low stand-pipe, 20 feet high, 2,000 00 

f 9 1,608 00 
10 per cent for contingencies and omissions, . . 9,161 00 

$100,769 00 

Item 4.—Leading Mains. 

20inch pipe from Stone Pit Reservoir to Distribu- 
tion at Broad street, 12,500 feet at 6. . . . §75,000 00 

16inch pipe, from north end of Distribution to Ar- 
mory Street Reservoir, 5,200 feet at 4.40, ^ . . 22,880 00 

Amount carried forward, §97,880 00 
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Item 2. — Force Mains. 

24-inch pipe, from the River to Armory Street Bes- 

ervoir, 1,689»800 lbs. at .08, |49,194 00 

IS-inch pipe, from the river to the stand-pipe, 

1,699,700 lbs. at .03 50,991 00 

24-inch pipe, 8,275 feet lineal laid, at 1.70, . . 14,067 50 

18-inch pipe, 10,950 feet lineal laid, at 1.05, . . 11,497 50 

24-inch stop-cocks and check-valves, . • • 1,700 00 

18-inch stop-cocks and check-valves, . . • 1,200 00 

Special castings and branches, .... 1,000 00 



$129,650 00 
10 per cent for contingencies and omissions, . . 12,965 00 



1142,615 00 



Item 3. — Reservoir and Stand-pipe. 

Influent and effluent chambers, at Armory Street 

Reservoir, gate-house, screens, &c., . . . 910,000 00 % 

Dry stone paving, slopes of dam, 900 cubic yards at 4. 8,600 00 

Additional work required about reservoir, to raise 

the water line to grade 200, 4,900 00 

Land at John Holroyd's, 4,000 00 

Stand-pipe 105 feet high. 20,000 00 

$42,500 00 

10 per cent for contingencies and omissions, • • 4,250 00 

$46,750 00 

Item 4. — Leading Mains. 

20-inch pipe, from Armory Street Reservoir to Dis- 
tribution, 5,200 feet, at 6, $31,200 00 

16-inch pipe, from stand-pipe to High Service Dis- 
tribution, 5,150 feet at 4.65, 23,947 50 

Two 20-inch and two 16-inch stop-cocks, • • 1,160 00 

$56,807 50 

10 per cent for contingencies and omissions, • . $5,680 75 

$61, 938 25 

Item 5w — Distribution, 
per previous estimate, $270,164 00 

SUMMABT. 

1. Works at the river, .... $184,800 00 

2. Force mains, 142,615 00 

8. Reservoir and stand-pipe, . . . 46,750 00 

4. Leading mains 61.938 00 

5. Distribution, ...... 270,164 00 

Superintendence, 43,788 00 



Grand total, .... $750,000 00 
12 
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Coat of two million galloni delivered to the low, and of one milli 
deliTered Co the hj^li service, being one da; 'i work. 

Interest of 5?J>0,000 at 7 per cent |»3 80 

Coat of raising 2 million gallons, 147 feet at U ceote 

per millioD galloos lifted 1 fimt liifcli, . ■ . 41 16 

Cost of raising 1 million gallons 200 feet at 20 cents 

per million gallon*, litted J foot high, ... 58 00 

Cost of three milUoD gallons deliTered, . . f242 96 



Lilt of Heighti of the Principal Poinli aider Diaciatiim, fir Springfidd I 
Supply. 
Above Cirr of Sprikofibld Datdh. 
Vail of B. & A. B. R , Main Street Crossing, . , , 97.16 

Average lovel of " on tlie liill " about, .... 2S6. 

Overflow of old Armory Street Reservoir, . . . 191199 

OverQow of new Armory Street Reservoir, , . 193.97 

Top of Dam new Armory Street Reservoir, . . 202.74 

Connecticut River. High Water Mark on flood post, . 86.789 

Top of l>jke at Hampden Park, 86 23 

Cliieopee Falls, Lower Dam, 117.938 

Cliicop«e Falls, Upper Dam 184.801 

Cliico])eo Kiver at Burcham'g Bend, upper slack water of 

Ctil<;opee Falls, after some raioa, 18S.400 

Chicupee River at Indian Orchard Bridge, . , . 150 21 

Indian (Jrohard Mill No 2, tail race, .... lsl.95 

Inilian Orchard l>am 186.402 

Cliic»|ii'C River below Jenkiville Dam 188 897 

Ji-nkHvillu Lower Dam, 217.667 

Junksviile Upper Dam, 2-29.903 
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THE WELL WATERS. 

Samples Noa. 6, 7, S, 9 and 10 are from wells in different parts of the City. 
These waters are softer and naturally purer than those of wells in cities nearer 
the sea coast; but the proportions of organic impurities present are large, and 
in those marked bctd in Table IL they consist partly of animal matter in a 
state of putrefaction, which is probably derived from the infiltration of drain 
water, from cess-pools, or the surface waters of a city. The objections gener- 
ally raised against well waters, on the score of hardness and presence of lime 
salts, are hardly applicable to these, because the quantity of lime present is 
not large in either of them, and they are not uncommonly hard. But any 
drainage from the surrounding soil, especially that of a city, renders the 
waters of such wells more unwholesome each succeeding year, although con- 
sumers may not observe the gradually increasing taste and smell of this kind 
of impurity when drinking the water. The carbonate of zinc and oxides of 
iron found in No. 9 (see Table IL) are probably derived from the corrosion of 
a fiaWanized iron pipe in the well ; if these metals were not present, this 
w ould have been the purest of these well waters, because the organic matter 
is not of an offensive kind. 

^11 my results are stated in tabular form, in order that they may be readily 
compared, and as they occupy less space when given in this way than in any 
ot:lier. The analyses were commenced immediately after the receipt of spec- 
iiTieng in every instance, excepting that of the settled average of Chicopee 
^*^er waters. No. 14, and they were thoroughly agitated first, so that all the 
^^^purities, floating and dissolved, are included in the following statements of 
"^•olta. 

The following table shows the proportionate weight of each important con- 

•"tuent in these waters, and gives the results of complete chemical and phys- 

**^i analyses. The differences of composition in the soft waters arc small, 

^^cepting in the kind of organic matters, wliich are shown on the line marked 

» these results were obtained by chemical and microscopic tests, and by 

^^ping the waters in a warm place for many days, examining the products 

^^ ^lecomposition and germination from time to time. The great differences 

between soft river waters and well waters, is illustrated in this table; and it 

^^l be noticed that the latter all contain appreciable quantities of nitrates, 



estimated ai nitrate of lime, on the line marked C. irliich came from the an- 
imal matter drained into these vrells. Sample No. 9 contains nearl; three 
and a half grains of disioWed pipe in each gallon of nater. The line marlced 
K, shows the comparative hardness of all the samples received, that is tlie 
proportion of soap that each will curdle; anil the differences belween them 
are very imporlxnt. Mill River water cunllint; twice as much as Chicupee 
Hiver water, and tijat of the Kookinj^ham House well, ten times aa much. 

ACTION ON LEAD. 
These naters are all thoroughly aerated, or charged with air and carbonic 
acid gas ; and they all act upon metallic lead, the well waters more enei^eti- 
cally than the others. There are very few natural natera that will not cor- 
rode lead, ao that I have not considered it aecessary to determine the exact 
quantity which each of these will dissolve. There are many kinds of service 
pipes in common use, and the responsibility of selecting should rest with the 
householder in cvety case; but although lead pipe is so easily adapted and 
put in place, it is, in my opinion, an unsafe conductor for drinking waters. 
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EXTRACTS FROM THE 

REPORT OF W. E. WORTHED, Esq., C. E. 

December, 1863. 
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Wb have examined the sources of'the present aqueduct, the drainage plan 
proposed hy D. L. Harris, Esq., your former Mayor, the Agawam River at 
Mittineaque, the Connecticut at the City and at Holyoke, the Chicopee at 
Burcham*8 Bend and Jenksville, and Mill River, both the north and the south 
branch. 

The present aqueduct draws from springs along the side-hill and ravines to 
(he north of the Western Railroad. These springs are fed from the high 
table-hinds, and are a similar source to that from which Mr. Harris expected 
to draw, and on which he made an experiment to the east of the United States 
Armory. The cut of the Western Railroad serves the same purpose as Mr. 
Harris's drainage, and a supply is drawn from it equal to all the necessities of 
the Railroad. From the same table-land, on the north, flow springs which 
•apply the towns of Chicopee and Chicopee Falls. The water is of an ex- 
cellent quality, but cannot, I think, be depended on to furnish a quantity suf- 
ficient for the full supply of the City of Springfield. Extensive drains could 
lie made to skirt the hills along the sources of the present City aqueduct, and 
the waters could be collected in a storage reservoir with a great increase of 
the supply, but still inadequate to the wants of the City. The quantity run- 
ning in the Western Railroad cut, in very dry times, I understand from Mr. 
Gray, the Superintendent of the railroad, to be 90 gallons per minute, or 
129,600 gallons per day; and if we consider that every drain into the hill or 
even along the sides would yield as much per lineal foot as this railroad cut, 
still the length of drain required would be very great for the supply of the 
City, assuming the requirements of water to be equal to that of other cities 
of equal population. 

THE AGAWAM RIVER. 

The &Us examined on this river were the grist-mill, the Agawam Company's 
mill-dam, and the resei^yoir dam. The level of the cap of the grist-mill dam 
below the track of the Western Railroad at Main street, Springfield, was 
found to be 15 6-10 feet ; the friction of a pipe, two feet in diameter, 17,000 
feet long, from the dam to the proposed reservoir on the hill and to the rear 
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of the Calliolic church bur^ing-pround, 21 feet; anil the average level of 
wnler in the reservoir above Ihe track lOO leet, making a total height to 
which the water is to 1* raised, 1B6 G-10. Tlie fall, on December 2, waa 
luuiid to be feet. Tlie maxiii>um qUHntity to be raised during twenty-four 
hours we have supposed to be 3,000,000 gallons, or 7^^ cubic feet per eeoond. 
The wlioletlow of the stream would not he aufflcieiit to raise tliis quantitjr of 
water to the lieight required, were the fall couetant. But as it ii subject to 
being submerged by tlic freshets of the Connecticut, as well as those of the 
Agawam, and also U situateil directly below paper and cotton mills, it is not 
only inadequate, but unsuitable as a source of supply for the City. 

The level of the cup of llie Agawam Company's mitl-dam was found to be 
20 I'eet above Ibe trmck at Main street ; tlie length of pipe to the aisumed 
reservoir, ^1,500 feet; the friction of two-feet pipe, 27 feet; i he level of water 
in the reservoir above tlie track, 150 feet ; making a total of 177 feet, which, 
less 20 ieel, is Ihe total height to which the water is to be raised, 157 feet. 
The thil was assumed at 38 feet. Tlie quantity to he raiaed is 7^ cubic feet 
per second during twenty-four liours, or very nearly 17 cubic feel per second 
during the eleven hours that the mills are in operation. A supply furnished 
by tlie Agawam Company, sufficient to raise this quantity of water ta tbo ' 
height required, wovild consume at least 100 culric feet per second more— « 
quantity which would too materially affect tlie mill property on this fall. 

The level of water above the reservoir dam waa found, December 2, to be 
2861-100 feel above die track on Maiu street. Tiie cap of the dam was aaiuined 
at 28 feet ; the friction of a two-feet pipe, 24.500 feet long to ike reservoir, 80 
feet; the level of reservoir above the track, 150 feet, making ISO feet; so that 
the height to wbicli tlie water must tie raised above tlic cap of the dam would 
be 162 leet. Tlie fall, December 2, waa 5 feet 8 indies. Tills fall is entirely 
inadequate to pump even 11,000,000 gallons to the height required ; but to raise 
6,000,(100 gallons, it would require a fall of nearly 12 feet, and the whole flow 
of tlie Bircam, or 2U0 cubic feet per second during eleven hours. Tbia would 
make a new dam necessary, and an extensive flowage to the delrtment of 
other mill property aliove, valuable lands, and perhaps the railroad ; tlie in- 
jury tn tlie mills below would be merely tlie quantity abitracteil for City use. 
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the water to the height of 9r> feet above the track at Main street, or about 10 
feet above the level of the water shop ponds, and use the ponds there made, 
whicli would contain about 50,000,000 gallons for the lower service of the City. 
About one mile above the lower dam, I propose to construct another dam and 
flow the water to the height of 115 feet above the track at Main street. This 
pond, with nearly an equal capacity of the lower, I propose to use on the fall 
between the two ponds, to raise water for the upjier service of the City, into 
a small reservoir near Luke Jones'. This reservoir is intended to have a 
capacity of 10,000,000 gallons, and a water surface 180 feet above the track at 
Main street. 
Cost of supply from the north branch of Mill River: 

Dam and flowage for lower service, ^7,600 00 

Dam and flowage for pumping and supply for upper service, . 7,000 00 
Wheel-house, wheel and pump for high service, equal to one-fourth 

of the whole supply of the City, 2,500 00 

7,300 feet to the reservoir at Luke Jones', 18,720 00 

Reservoir and land damages, 50,600 00 

Total ^86,320 00 

As the reservoir at Luke Jones' is more distant from the City, the length 
and cost of service pipe will be greater than from the reservoir in rear of the 
Catholic burying-ground, and the different schemes will be better compared 
when the cost of distribution is added ; although, with the exception of pump- 
ing by steam from the Connecticut River, there will be items unestimated, as 
the damage to powers on the stream, and cost of power on Mill River. Below 
the proposed dam site the following falls are made use of: 

Water shops, United States armory 84 feet 

Old paper mill 15 feet. 

Nay asset upper fall, 12 feet. 

IS'ayastiet lower fall, 8 teet. 

Bangs' mill, 15 feet. 

Alden's, 10 feet. 

Rice's, 11 feet. 

Robber factory, ' . 9 feet 

Total, 114 feet 

If the supply taken for the City be 2,000,000 gallons per day, the injury to 
all these mills would be equivalent to about 80 effective horse^power ; and if 
5,000,000 gallons, about 75 horse-power. But the construction of two larger 
ponds and the storage of so much water would give greater uniformity to the 
flow of the river, and would comi)cnsate in some nu-osure for tlie water taken 
for the supply, to which might be added water drawn from the Five Mile 
Pond, by cutting a channel between it and Loon Pond, and using both of 
these 08 storage for sunmier supply. 
* Levels were run to the dam on the south branch at Sixteen Acres, which 
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was found to be 188 feet above the track at Main street. This pond might be 
irarchased to supply an upper service reservoir, as on the north branch, and 
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Wb find that the Connecticut River has every advantage over the Chicopee. 
It is practically inezhaastible, and the most enthusiastic believer in the rapid, 
future growth of the City, can have no apprehension that the Connecticut 
would ever fail as a source of supply for domestic, fire, and all mechanical and 
ornamental purposes. It is broad, deep, and at our very doors. No corpo- 
ration owns it, and no individual will be harmed by our taking it. It is free 
to us, and we have but to lift it from its bed to make it our most valuable ser- 
rant in encouraging old industries and creating new ones. It will fulfill all 
requirements for household purposes, for the cleansing of streets from the 
accumulation of offensive matters, for the purifying and cooling of the atmos- 
phere in the summer months by its free use in sprinkling side-walks and lawns 
and in supplying fountains, and in many other ways it will contribute to the 
beauty and attractiveness of our rapidly growing City. 

The Chicopee, on the other hand, is a much smaller stream, from five to 
eight miles away. It is owned and used by corporations scattered along its 
banks, and during the summer months is always low, and at other seasons of 
the year is often insufficient to run the machinery dependent upon it for power. 
At such times the City would have to pay for every gallon of water taken, 
thus adding to the expense of delivery — a tax more or less burdensome upon 
a necessary of life, which should be as free to Us as the air of heaven. And 
when we consider that, as the City grows, its necessities will increase in a 
much larger ratio ; while all experience shows that the volume of water in 
this river is constantly diminishing, it becomes a serious question whether, 
in any event, it would be advisable to rely upon such a source of supply. 

At present, we need from 2,000,000 to 2,600,000 gallons of water per day, 
and to be obliged to receive it at the hands of one or a dozen manufacturing 
corporations, is to continue the present aqueduct system in a much more ob- 
jectionable form. But what will it cost to furnish the City from each of these 
sources ? Gravitation, as a power, being out of the question, we are obliged 
to use either water or steam. If we select the Connecticut Uiver as our 
source of supply, we must employ steam ; if the Chicopee, we may use either 
water or steam. 



THE HOLLY SYSTEM. 

The lecond method of supplying: t1i(? C\ly, ia nhat ii known »t the direct 
pre«Bure Bjstem, which di^i^nsea with all reservoirs and etand-pipei, ond 
force* the water directly from tiie source of supply into Ihe mnins, and the 
pities laid in distribution. Tl]e Bystem, as applied by Mr. Birdiell Uollj, 
of Lockport, N. Y., vae recommended to our notice by one of our buaineu 
men, nlio formerly resided in Iiockporl, and at liis stiggpation a meetin{[ wai 
arranged between your Conmiitlec and an officer of llie " Holly Mtuufitctor- 
ing Conipany " — builders of tlie macliinery — to discuss its merits. 

We copy a description of the machinery now in use in Covinftton, Ky., 
from a report of the " Superinicodenl of Construction," wliicli has been pbiced 
in our liands, and wldch will give a very correct idea of the aystem, namely : 
" Tlie motive power consists of tivo piilon and one roiary engines — the maxi- 
mum capacity of (he piston en^pnes three hundred horse power, erected on a 
cast iron arcli frame at riglit angles, aui! working at quarter crank." Tlie o»- 
pacily of the rotary engine is one hundred and seventy-five horse power, the 
macidnery being iriplicate in construction, and so arranged by intermediate 
connections that either engine can be ultacheil to eilher jump, or the three en- 
gines to ali tht pumps at the same lime, thereby giving security against such 
accidents as may occur by disablement of either engine or eitlier pump, ren- 
dering it improbable at any time to impede the water supply. 

The pumps cotisist of a gang of twelve piston and two rotariei. The gang 
of piston pumps is nrrangod each eccentric to the other, or so rotating in their 
discharge that cessation in the flow of water into tlie main is almost entirely 
dispensed with, it being the design to use the gang piimpt strictly for domeitic 
supply, wliile the rofnry pumpt are reserved for use only in the event of con- 
flagrations or emergencies arising from temporary disahlement of the gang. 
The ingenious mechanism and automatic action of tlie pressare regulator and 
of the tire alarm is thus described : 

" A lialf-inch pipe conducts water fVom Ihe street main into the engine 
house, and into a small brass cylinder about three inches in diameter and 
Btteen inches high, placed vertically in front of tlie engine. A piston in the 
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doable, nozzle thereof, and the pressure in the pipes is immediately low- 
ered, the piston in the regulating cylinder above described descends, and the 
piston stem opens a steam whistle, giving a very shrill notice to the engineer 
of a fire, and the necessity of setting his gauge to a fire pressure. Another 
whistle above the roof of the engine house is lieanl for miles away in response 
to the giver of the alarm. No stoppage occurs, and the rotary pumps, always 
ready for immediate connection, assist to rapidly get up and maintain the 
pressure as long as required." From thirty seconds to one and a half minutes 
are all the time that would be required to increase the pressure to the needed 
point throughout the whole pipe distribution in our City. 

THE HOLLY SYSTEM THE BEST. 

From personal examination of the system, therefore, as well as from the 
printed and written testimony that has been placed in our hands, wo have no 
hesitation in recommending it as the best method of supplying our City with 
water. As has been stated, the system can ])e used with steam or water power. 
If, then, it is proposed to go to the Chicopee Kiver for our source of supply, 
we should favor the Holly System, instead of that proposed by Mr. Herschel ; 
for, if we admit the correctness of his figures and dispense with his machinery 
only, we save at the start $42,350 at Burcham's Bend, and $100,769 at Jenks- 
ville for reservoirs and stand-pipe. The Holly System has no use for them, 
as has been shown in this Report. We have no doubt that a further saving 
of nearly $50,000 can be made on the works at the river, provided for in Mr. 
Herschel's Eeport. We need not discuss this point, as it is self-evident 
that any system operated by the same power as that provided for in the esti- 
mates, and which saves the expense of reservoir and stand-pipe, must be the 
cheapest, if it can do the work as well. The Holly System will do it better 
in every respect. But for reasons already given, your Committee recommend 
tlie Connecticut River as the source of supply. 

COST OF THE HOLLY WORKS. 

The works at the river, which should be above Town Brook, would consist 
of the engine and boiler house, coal sheds and pump wells, and filter beds, if 
necessary. At Indianapolis there are two wells sunk below the bed of the 
river and from fifteen to fift}* feet from it. The water from the river filters 
through into the wells, and furnishes an abundant supply of pure, sparkling, 
and cool water, which is taken by the pumps without further filtration and 
forced into the street mains. We think the same process would give similar 
results here. Wc can give no detailed estimates of the cost of the works, 
but from figures obtained at the Holly Works, in Lockport, and from statistics 
furnished us by the kindness of engineers and others, we arc confident that 
the entire expense would not exceed the sum named below, viz : 

WORKS AT THE RIVER 

X^nd, $5,000 

.ngine-House and foundations, 20,000 

.ngines and pumps, complete, 50,000 

"^^ells, or filter beds, 25,000 

Amount carried forward, $100,000 
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Amount brought forward, $100,000 

LOW SERVICE. 

Two milea sixleen-inch main for low fire, Ac., .... 956,250 

One hundred and fifty extra hydrants and fiztum, . . . 12,412 

HIGH SERVICE. 

Three mile* lixleen-inch main for high terrice 82,875 

Other aiie pipe and fiftjbydranta, 109,494 



Aqueduct property 200,000 

Total, . . . ' $560,081 



EXTRACTS FROM 

THE 

Reports of the State Board of Health, 

ON THE 
WATER SUPPLY OF TOWNS IN MASSACHUSETTS. 
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The census of 1870 shows us that if the rate of increase of population in 
Massachusetts since 1865 is continued for twenty-five years, our whole terri- 
tory will at the end of that time contain as njany people to the square mile as 
the England of to-day. Eastern Massachusetts will of course be even more 
populous. Let us then he wise in time, and provide, if possible, for the future 
necessities of the people, by comprehensive plans which will not merely sup- 
ply single towns, but the whole community of towns. 

" A suburban or rural village in Massachusetts may have been furnished with 
good water from the wells about the houses for an indefinite period, and every- 
body has been content. But the village becomes a town, and its population 
is quadrupled by manufacturing establishments. The subsoil water is unequal 
to the demand made upon it, and wells are sunk deeper, the shallow wells 
are drained, and neighbors compete with each other in cutting ofi* the fair 
allowance of what justly belongs to all. While this is going on it is also ob- 
served that the water is less pure.* It is fouled by the drainage of privies, 
and the liquid waste thrown upon the ground. Then comes a general de- 
mand for a supply of pure water from other sources. Application is made to 
the Legislature for liberty to tap the nearest pond, or divert the waters of any 
neighboring stream, which may at the time be free from obvious contamina- 
tion. And under the pressure of this immediate demand for good water, 
little thought is given to the fact that the same causes which ruined the family 
well, may also in time destroy the source of the town's supply. In some in- 
stances several towns on the banks of a stream seek authority to take its 
waters, and having taken and used them, they must carry them back again 
by sewers to the same stream, unless tiie proximity of tide-water enables them 
to turn the sewage into some estuary.'' 



• The following table shows the amount of Impurity recently found In certain wells 
In Eastern MasMichusetts by Mr. S. P. Sharpies, wliu publl.-hed the re-^ultH In the 
•* American Chemist '' for November, 1872. It by no means represents the general char- 
acter of our wells, bat shows how bad they may become by intercepting the tlrainage 

14 



ALLEGED SELF-PURIFICATION OF RUNNING STREAMS. 

It in B wiile-tpreoi] populnr idea, (hnt no mntler liow much impurity ja dU- 
rllRip.-'! inlu B running sircam, jet b; ilowine a dozen miles or so, the Mream 
will fiir all iirnctiunl purpowa free iUclf from tlie impurity and become fit fbr 
uifr even ■< a Bour<.« nf waler-eupply. It bas been alleged that the organic 
matter ia altnuat completely oxidized by the oxygen of the air and by thu 
diMulved in the wntcr, and that lliia oxidizing action is very much iucreaaed, 
if lliv wuliT Ih,> ngllnted by pnasing over weira or natural lalla. Tliii feeling 
tiKH iiaiiieil uonkiili'Rilile currency anil baa Iven lieid by some men who ar« 
l(Hik(.-d to K» ■iitliorilii'H. aiiili as Dr. Miller, Dr. Odling anil Dr. Lethehy : it 
la, liiiwcrvr, iinanpportcd by direct proof; in fad, llic ex|)cri[iiental evidence 
Icada u* to tlio cimtrnry opinion. Tbe Itirers Pollution Cumniiaaion made 
thia i|uiM<tioii ilio eubjoctof direct in vest! gal ion, and showed very conclueively 
that tho ['uinllionly received opinion nan erroneous. Tbey chose localitieaoil 
Pi>Ti>ral alreams where the rtvers, in each instance, flowed for almoil a down 
llllli-a without receiving additional pollution, and determined the amount of 
(irgnnic matter destroyed. Tbey also made niiiturea of ordinary sewage with 
ililli'rcnt quantitiea of water, and in these aniDcial miiturea, which were, by 
varloiia devices, eximx-d to the free action of the oxygen of the air, they de- 
teritiineil the rate ut which the organic matter disappeared. This they did by 
rslimaliiiK from time to lime the organic nitrogen and carbon contained in 
Ibt) solution ; alio liy nbserving the rate at which the dissolved oxygen diaap- 
[leareil. As a result of tlieae experiments they affirm tluit, — 

"It is evident, that so far from aewage mixed with twenty times its Tolnnie 
of water l-eingoxidiied during a Bow often or twelve miles, scarcely t«o- 
Ihinla of it would be su destroyed in a flow of 1G8 miles at the rate of on« 
mile per hour, or after the lapse of a week. In fact, whether we examine the 
organic pollution of a river at different points of its flow, or the rale of diaap- 
[Hiarance of the organic matter of sewage when the Utter is mixed with fi«sli 
water and violently agitated in contact with air, or finally, tlie rate at which 
diai-olved oxygen dihapp*are in water polluted wiiki five percent, of aewage. 
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we are led in each case to tlio inevitable conclusion that the oxidation of tlie 
organic matter in sewage proceeds witli extreme slowness, even when the 
sewage is mixed with a lar^^e volume of unpolluted water, and that it \» im- 
possible to say how far such water must flow before the sewajre-niatter becomes 
thoronglily oxidized. It will be safe to infer, however, from tiie above results, 
that there is no river in the United Kingdom long enough to effect the de- 
struction of sewage by oxidation. 

" These results confirm the opinion arrived at fVom theoretical considera- 
tions, and expressed by Sir Benjamin Brodie in his evidence, given before 
the former Rivers Pollution (Commission (First Report, River Thames, Vol. 
n.. Minutes of evidence, page 49). His evidence was to tlfe following effect : " 

" ' I should say, that it is simply impossible, that the oxidizing power acting 
on sewage, running in mixture with water over a distance of any length, is 
sufficient to remove its noxious quality. I presume that the sewage can only 
come in contact with oxygen from the oxygen contained in the water, and also 
from the oxygen on the surface of the water ; and we arc aware that ordinary 
oxygen does not exercise any rapidly oxidizing power on organic matter. I 
believe that an intinitessimally small quantity of decaying matter is able to 
produce an injurious effect upon health. Therefore, if a large proportion of 
organic matter was removed by the process of oxidation, the quantity left 
might be quite sufficient to be injurious to health. With regard to the oxida- 
tion, we know that to destroy organic' matter the most powerful oxidizing 
mgents are required ; we must boil it with nitric acid and chloric acid and the 
most perfect chemical agents. To think to get rid of organic matter by 
exposure to the air for a short time is absurd* '' 

If the results of these experiments are conclusive, how does it happen that 
while so much foul matter is even now being poured into our rivers, that they 
are yet no worse ? There are several things to be considered : in the first place, 
there is continually going on a deposition of suspended matters, and of insolu- 
ble substances formed by the chemical changes taking place in the liquid. To 
illustrate this subsidence from chemical change : an examination of the sam 
pie of water from Mill Brook, numbered 79 (which contained a large quantity 
of sulphate of iron), was made October 17; some of the water was then 
allowed to remain in a closed bottle, half filled with air. The amount of 
suspended or rather sedimentary matter, at first small (G.2 parts in 100,000), 
soon began to increase, and was of the well-known red color of oxide of iron. 
On November 16, a portion of the liquid was filtered, and it was found that 
the amount of iron in solution had decreased from 23.6 parts in 100,000 to 6.15 
parts. The hydrate of iron precipitating under such conditions, drags down 
with it more or less organic matter, and this oxidation of the sulphate of iron 
and the precipitation of the hydrated oxide of iron would Uike place in the 
running stream, especially when the stream flows as the Blackstone does for 
considerable portions of its course, with a slight descent. At the time of our 
examination of the Blackstone, the river appeared most turbid and colored in 
the neighborhood of Millbury : at Northbridge, six or seven miles below, the 
river was improved in appearance, although it had passed several mills. 

Again, the river is continually receiving accessions to its volume, some- 
times, to be sure, from streams more or less polluted, but more often from 



109 

toother portion has been carried off by the stream as soluble nitrogenous organic 
matter. This nitrogenous matter would be detected a short distance away 
with greater or less ease according to the Tolume of water present, and in a 
stream of large size or in a lake, at no very great distance from the source of 
contamination, it would be impossible to discover any offensive matter. There 
is a limit to the delicacy of our tests ; there is a point beyond which, at the 
present, we are not able to go. At the present time a chemical analysis alone 
is not sufficient to determine the desirability of a given water-supply. The 
rice-water evacuations of a cholera patient diluted with no very large amount 
of water would form a liquid in which chemical tests would fail to indicate 
the presence of anything which could be pronounced injurious, and yet there 
is no destruction of the pioisonous material ; it is still in the liquid, although 
not to be recognized, and such water is now regarded by physicians as the 
most direct and certain vehicle for the transmission of Asiatic cholera. 

The second opinion is that sewage, if diluted to a very considerable extent, 
becomes inocuous ; this opinion, which involves questions belonging to the 
physician rather than to the chemist, is very likely to be carried too far. I do 
not know that we have any proof that perfectly fresh sewage (the term being 
used in its more restricted sense) coming from healthy persons, when mixed 
with water, is injurious if drank ; it would probably not be asserted that such 
a mixture was actually good to drink, — it would certainly be opposed to our 
instinctive ideas. It is true that fish are not destroyed by even a considerable 
discharge of fresh sewage into a stream. We do know, however, that sewage 
which has begun to undergo decomposition is unwholesome ; such decompos- 
ing sewage has been observed to destroy and drive away the fish from the 
stream in the immediate neighborhood of the point of discharge, and there 
are a great number of instances on record where cases of sickness have been 
traced directly to the fact that the water used for drinking was rendered foul 
by the decomposing excremental matter which found its way into the source 
of supply ; and drinking-water, polluted by even an infinitessimal amount of ex- 
cremental matter coming from those suffering from typhoid fever is now very 
generally held to be capable of propagating that disease. 

It has already been stated that sewage-matter itself is not completely de- 
stroyed, when it is introduced into a running stream, and is borne along even 
for many miles ; we must suppose, and indeed have every reason to believe, 
that in the case of sewage which when f/esh is capable of communicating 
disease, the destruction of the peculiar organized matter which has the specific 
effect must be more slow even than the unorganized effete matter which forms 
the mass of the dissolved and suspended solid matter of ordinary sewage. In 
the case of certain diseases, which have been shown by experiment to owe 
their origin to the presence of distinct and recognizable living organisms, it 
has been found that these organisms retain their vitality in spite of very varied 
conditions, and through very considerable changes of temperature. 

One would not assert that the drainage from a single house would contam- 
inate the water of a large river like the Merrimack so as to make it unfit for 
domestic use, yet we must beware how we depreciate the effect of sewage- 
matter, even in a large stream. While, with a small amount of sewage, the 
chances are a» favorable as possible for the action of atmospheric infiuences, 
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and the chances of taking up any undecom posed particle of material, capable 
of propa)^ting disease, aro rendered proportionally Bmall, owing to the great 
dilution, it is to be borne in mitid tlial the action of such matter on the Byatem 
U not regnrded as cuinu/aitur. A minulc quantity may do much harm, becauw 
it is now generally believed that it may hold the specific thing which propa- 
galcB speciflc diseases. In the case ofcerlnin organic poisons which afitcttha 
system tiirougli the blood, the experiments of M. Chnuveau and of Dr. Bur- 
don-Sanderson on vaccine matter render it well-nigh certain that do amount 
of dilution can destroy Iho power of infection which these poisoM poiKM. 
From these experiments, it appeari that if inoculation be performed with 
Taccine lymph after it has been very much diluted, the chance of the forma* 
tiou of pustules is rendered less ; but wlien the vaccination is successful, tlie 
pustule fonned presents its normal features and passei through the uaual stage* 
of developmeot. 



CEMENT-LINED, WROUGHT-IRON WATER PIPES. 
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The following testimony relative to cement-lined, wrought-iron water pipes, 
is taken from the report of J. T. Fanning, Esq., C. E. to the Board of Water 
Commissioners at Manchester, N. II. He quotes from the report of the Super- 
intendent of Water Works at Salem : 

In the second annual report of the Wenham Water Board of the City of 
Salem, Mass., for the year ending December 81, 1870, we find the following 
statement of the Superintendent : 

•* The 33)^ miles of cement distribution pipe continues to* give tlie most 
complete satisfaction, and the experience we have had with it this year assures 
me that the Water Commissioners made no mistake when they adopted it for 
tliis city." 

I have been favored with the following statement in reference to the water- 
pipes on these works by Capt. D. H. Johnson, the superintendent of the works. 
Writing under date of March 25, 1873, he says : 

** In reply to yours of the 22d inst., as regards the comparative merits of 
cast-iron and cement-lined pipes, I would say we have six miles of cast-iron 
pipes and seventy -five miles of cement-lined pipes upon these works We are 
having good success with our cement-lined, and have for the past three years 
made all our extensions with it, and lielievc it to be the best and most perma- 
nent conductor of water Our extensions of this year will be cement-lined. 
We have great faith in it." 

In the report of the Grand Hapids, Mich., Water Supply, May 31, 1871, by 
J. L. Pillsbury, C. E., a gentleman of experience in the construction of water- 
works in the Middle States, he says in reference to the water-pipes : 

*' It may be proper to say a few words regarding the kind of pipes for gen- 
eral distribution. Tradition and custom, to a great extent, have voted cast- 
iron as the proper material. The experience in many eastern cities has been 
very decidedly against it, and for twenty years a wrought-iron and cement- 
lined pipe has superseded it in many important places. 

"Every engineer knows cast-iron is the most treacherous building n)aterial 
he deals with, and no metal requires so large a ' factor of safety.* With 
wrought-iron the case is different, and, required the strongest jKJssible pipe 
(excluding steel), I should at once turn to wrought-iron, and, required a certain 
strength of pipe to resist a known water pressure, I should ascertain what re- 
liable strength per square inch of section my iron sheets possessed, and then 
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adopting sheets of proportionate tliiukneM. with due allo^nue fbr rivet*. 
Ream* and joints, tlie problem becomes much simpler than it does to determine 
a proper economical thichness fur cast-iron pipes. The vroueiil-iron po9f«net 
atmont uniform Mrength llirou|{l> a parliiMjIar bmnd, eiy G4,000 pounds tensile 
Btrengtli per square ineh of first-class iron. A lot of cast-iron pipe are not onl; 
not uniform, but no single pipe is of equal strength in all its parts, 

" Sometimes, as tiie pipe cools, the particles of iron on the exterior are left, 
bearing a greater slrain than any water test nould ever be, and it only iieedi 
a water-hammer from sudden stoppages of a proximate hydrant stream to open 
the pipe from end to end. We secure safety in the cast-iron pipe by largely 
increasing the ibicktiess of the metal beyond 'that required for a perfect cast- 
ing, and then by close inspection, and the greatest care in selectinR and com- 
bining our irons, in tlie cupola, and careful moulding and casting, followed by 
rigid nnter and bnmmcr tests, generally succeed in getlmg safe pipe. 

" The diflerence in coat between the two kinds is not the only advantage of 
cemented pipe. It ia impossible to corrode or oxidize it. I can see no reason 
why it is nut absolutely imperishable except from violence. Again, it can be 
tapped for houre services without shutting off the water, which is required 
with acre w -ferrules and cast-iron pipe. It never imparts any stain or bad taste 
to water, and no tubercles ever form on the interior, as is the case in the cast- 
iron pipe of the Boston Water- Works and other eastern cities. All, in fact, 
who use soft water, find, in time, their mains cease to convey the required 
amount of water. A six-inch cast-iron pipe does only the dutyofa four-inch 
cement-lined pipe, an eight-inch pipe drops to the capacity of a six, and other 
■izes of cast-iron pipes gradually contract their areas, as the duty required of 
them increases. My own opinion is ilccidcdly in favor of wrought-iron, insletld 
of cast-iron pipes, for it can be seen that they may be made of any required 
strength, with a certainty not possible with cast-iron economically used." 

Tlio Water Conimissioners of the City of Chelsea report, Dec, 1, 1871, that 
they have 114.S10 feet of wrotighl-iron and cement pipe, and 12,830 feet of 
cast-iron pipes, in their cily dietributiun, and state as fbllons : "The work of 
extending our street mains lias been done by George H, Norman, Esq., the 
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has been that at no time has a coating been discoTered upon the interior lining 
of the pipes. As a rule the older pipes present a somewhat smoother surface 
than those recently laid, doubtless due to the attrition of the water. Samples 
of two-inch cast-iron pipes have been shown by Mr. Stanwood, completely 
filled up with accretions, as also some larger pipes, presenting a loss in diam- 
eter of some one and one-half inches. 

*' That it Imsurbb Geeatbb Pueitt to the Wateb. — The discolora- 
tion so common in iron pipes, due to the hydroxide of iron, is, of course, 
neyer obserrable in this pipe. When first laid, however, the water is liable 
to be affected in hardness by the absorption of some of the particles of lime 
in the cement This effect, I am told, soon passes entirely away. 

" Thebb is no Loss of Dischaegb bt Diminution in the Bobb. — 
It has been shown that the loss of discharge in iron pipes is generally equiva- 
lent to a loss of two inches of diameter. Thus a pipe of four inches, in time, 
is quite as effective as the cast-iron of six inches caliber. 

" That a less size of pipe can be laid is therefore apparent, and in this city, 
with its very frequent connections, pipes of four inches of cement, it is be- 
lieved, will be quite as effective as cast-iron ones of six inches. The percent- 
age of saving by this, it will be seen, is important, and reduces the first cost 
materially. 

" It increases rather than diminishes in strength with age. Assuming al- 
ways that the work is properly done (and unless properly done no pipe is safe), 
the cement lining and coating prevents the action of air and precludes the 
chances of oxidation. The well-known property of cement is continued in- 
crease of strength from the lapse of time, and if once properly laid, these 
pipes must grow stronger with their age. 

"It Can be Mobe Readilt Tapped fob Sebvices. — The hole for ad- 
mitting the water to the service pipe can be made either when the pipe is, or 
is not, under pressure ; and in either case, from the samples shown me, with 
greater ease and facility than is possible with iron pipes. The method of at- 
taching a service to the pipe consists, first, in detaching a portion of the 
exterior cement, and laying bare the wrought-iron. Upon this the cock regu- 
lating the flow of the service is securely soldered. The cock being open, a 
spirally-grooved, pointed drill is inserted, and, with ordinary pressure, passes 
through the iron, gradually enlarging the hole, so that no spalling off of the 
interior cement lining takes place. If the pipe is under pressure, the drill 
passes through a small brass stufing box, screwed on to the head of the cock 
where the connecting coupling is attached. On withdrawing the drill, and 
before entire removal, the cock is shut, so that no water escapes. This method 
is quite simple, and, unless the workman is careless in the soldering operation, 
always successful. 

" With the fiicta that have been presented, I would say, in conclusion, that 
in my opinion, with proper workmanship, the iron and cement pipe is a proper 
and safe conductor for water, under the condition required by our system of 
works." 

In the Superintendent's Report for the year 1870, he says : 

" The distribution pipes in the City of Charlestown are all apparently in 
good condition. There are now supplied with water from the Charlestown 
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Water-WorlEs. about Kvenly-fl*e miles of wrooght-iron ceraentlined pipef, 
including a tliirtj-inch lupply main laid a few yem aince." 
Cliarieitown allli uaei lli« pipe in making exteniiona. 

FROM THE ANNUAL CTCLOPEIJIA OF 1870. 

" The hiitoiy of hydraulic mining in California has been one of bold en- 
gineering feata. * * We find in Dianf places that sbeet-inin pipes are 
employed, and succeed under preaaurei which startle engineert of acknowl- 
edged ability. The Spring Valley Water Company, in Kan Fiancisco, conrey 
their city supply of water from their reservoir, over ■ distance of sereDteen 
mjlea, in two lines of sheet-iron pipes SO inches in diameter. These pipes 
arc made with circular seams, single riveted, and longitudinal seams, donble 
riveted, and with thickoesseg and prceaures as follows : No. 14, iron, 60 ftet 
head ; No. 12, 100 feet ; Ko. 11, 200 feel ; and Mo. 9, 2S0 teet. These pipes 
have beeo Id successful operation for many years. 

" One line of 6,000 feet, alter having been in use for ten yean, iraa lifted 
up and relaid in another place, being found in as good condition as when first 
put down The Buccesa of this pipe ted to the employment trfona of greater 
magnitude. The inlet to the pipe is 160 feet above the outlet, with a vertical 
hight and head pressure of water fhim the lowest point to grade line of nio* 
hundred fbet. 

" The thicknet* of iron used is No. 14. for 160 feet head ; No. 12, for 216 
feet; No. 10, for 860 feet; No. 7, for 426 fbet; }^ inch, for 600 ftet; &-16 
inch, fur 860 feet; and ^ inch, for 900 feet. These pipes are merely irmi shells, 
coated with asphaltum, and a comparison of the conditions with those of onr 
cement-lined work ronst efltctually nilence cavil. The inlet to onr conduit ii 
less than 90 feet above the outlet, and the great difftrence of elevatians lea* 
than 160 feeL The iron called for in the specifications is No. 9 Binninghaiii 
gauge, and tfae lize of rivets and method of riieting identical with that «m> 
ployed in California." 

"In August last (1872), the water pipe leading lh>m Harlette Lake to Virginia 
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inch diameter wroughMron oemenMined pipe. This pipe was of No. 17 iron. 
The pressure gauge indicated the extreme pressure put upon this piece of pipe 
to be 520 lbs. to the square inch At this pressure the iron showed no signs 
of weakness, hot the water was forced througii tlie pores of the wood liead so 
rapidly that the pump could not supply water fast enough to carry the pressure 
higher. 

" The pressure indicated above would be equivalent to twelve hundred feet 
static head of water. The Engineer of the Canton, Ohio, Water- Works, says 
be subjected the entire system of cement-lined pipes on the works to a pressure 
of 165 lbs. per square inch, which would be equal to a head of 381 feet of 
water. There are a considerable number of towns now using wrought-iron 
pipes, subject to the direct pressure of pumping machinery, and the cement- 
lined pipes have proved the most successful of any in standing very great 
pressure. 

" The capacity of hydraulic cement to perfectly preserve the wrought-iron of 
water pipes, when properly applied as a lining and coating, has also been 
demonstrated by practical tests of more than twenty-five years' continuance. 
The preservative property of cement has also been demonstrated in various 
ways. An old iron kettle in which a cement wash had been stirred up, and 
was then thrown on to a rubbish heap and exposed to the rains and frosts of a 
winter, was afterward found to have Ijeen perfectly protected from rust where 
the thin film of cement covered its interior. 

" I find, by referring tb a memorandum of a conversation with Capt. Geo. A. 
Haoscom, late Commander of British S. S. 'Neera,' in October last, in rela- 
tion to the preservative influences of cement upon iron ships, that he stated that 
'it is the custom in building such ships, to cement such parts of the inside of 
the iron bottom as cannot be readily laid bare for cleaning and painting ; that 
he bad inspected many ships in dock, undergoing repairs, and that in all 
cases, even after many years of use, the iron plates inside the cement were 
free from rust and apparently in the same condition as when new, and that the 
cement, as thus used, is exposed to the continuous action of bilge water, but is 
rarely, if ever, broken, unless the ship takes the ground.' He also stated that 
*an intimate friend of his, residing in Liverpool, told him that he was on a 
Surrey, about three years ago, of the first iron sailing ship built in England, 
the ' Ricluird Cobden/ since lost, and that on opening up and examining the 
plates of this ship's bottom, the difference in thickness between them, where 
they had been protected with cement, and a new plate of the original dimen- 
sions, was scarcely appreciable.' He also mentioned that ' cement is invaria- 
bly used in the construction of iron tanks for fresh water for the use of ships.' 

•' Masons often leave their trowels coated with cement-wttsh to protect them 
from rust and to keep them bright until they shall need them for use. Iron 
cramps, dowels and pins have been found perfectly free from rust after 
having been embedded in cement for many years in the masonries of sea 
walls, forts, and canal locks. A remarkable instance of the preservative prop- 
erty of cement was discovered on the demolition of the Wriothealey Street 
Bridge, on the London and Birmingham Extension Railway. On the pulling 
down of this bridge for the extension of the Kuston station, it was found ex- 
tremely difBcult to separate the brick-work from the girders. It was as eat^y, 
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or more so, to break the bricka thenuelvet, Bat when the •eparation wac 
effected, it was found that this nnDsual adbesioa irai canaed by the eotira 
abtenet of mat. The blue icale remained uninjured on the face of the metal, 
and there was found no trace of red ruat. Cement H confldently relied upon to 
preeerTe the iron anchor bolts and rodi of euipeniion bridges, and on the recent 
ingpeciion of the N^gxra saspeusion bridge, the anchor* wereTeported to haTS 
been foand fully preserved. 

" The few joint leaks that asaaUy show themtelTei duriDE the flnt teason'i 
use of w^ough^l^an pipes (always few in number compared with the total 
number of joints) are repaired without difficulty, and may inTariably be traced 
to a settlement or heaTing of the ground, careleuneu in t>ack-filling the earth 
coTering, careteMneea in packing the jointt, or aome cauae other than weak- 
ness of the iron. When ODce these defects are remedied, the wrought-iron 
pipes are generally found less expensire to muutain than are cast-iron pipe*." 



COPT OF AlSr AGREEMENT 

Between the City of Springfield and the Springfield 

Aqueduct Company. 
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This agreemeDt, made the 29th day of May, 1865, by and between the 
Springfield Aqueduct Company of the first part, and the City of Springfield 
of the second part, wltnesseth, that the Springfield Aqueduct Company here- 
by agree with the City of Springfield to establish and maintain a reservoir 
of water above the surface of the ground, of capacity equal to about forty 
millions of gallons, on the Van Horn and Burt lots, so called, near the road 
leading from the United States Armory to Chicopee, and to lay and maintain 
enlarged water-pipes, of iron and cement, and make all necessary connections 
between said pipes, to secure the flow of an adequate supply of water for the 
fire department, and to furnish water in accordance with the specifications and 
provisioos, and for the consideration hereafter named, for a period of ten 
years from the date hereof, and said City is to have the privilege of renewing 
this agreement for an additional period of ten years upon the same terms. 

The pipes to be laid are as follows : — 1. A twelve-inch pipe from said res- 
ervoir, through the meadow lands to Chestnut street, and thence an eight- 
inch pipe along Chestnut street to Carew street, and along Carew street to 
Main street, and down Main street to the intersection of Lyman street, 
thence a twelve-inch pipe down Main street to State street, thence an eight- 
inch pipe down Main street to Fremont street 2. A"^ six-inch pipe along Ful- 
ton street, from Auburn street to Cypress street, and also a six-inch pipe 
along Water street, from Hampden street to Fremont street. 8. An eight- 
inch pipe along State street, from Main street to Chestnut street. 4. An 
eight-inch pipe along Lyman street, from Main street to Chestnut street. 5. 
Thence a ten-inch pipe along Chestnut street to Carew street 

Said Company further agree to keep on hand at their reservoir a sufficient 
quantity of water for fire purposes, and at all times to facilitate the supply of 
80 much water and in such manner as may be needed, up to the capacity of 
their pipes, and also to furnish water for filling the street reservoirs used by 
the fire department in all streets where their pipes shall extend, and also to 
furnish water for the City Hall and all other public buildings of said City, for 
an annual rent of twenty-five hundred dollars, payable semi-annually — the 
said sum being ten per cent on the estimated cost of reservoir and pipes afore- 
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Mid be;ODd the ezpenditorea which would be required to anpply water for 
domeatic purposes. Should it b« deemed adviiable to reduce the length or 
■ite of the pipes embraced in the foregoing specifications, a corresponding 
deduclion is to be made from the rental. Said Company further agree tiiat 
»ald City lliall liave the riglit at any time to purchase the franchise! and 
property of said Corporation, by paying therefor the cost of ihc same and ten 
percent interest thereon, less ttie dividends, and assuming the liabililiea of 
•aid Company, it being undentood tliat the interest slialt be reclconed onlj 
from the first day of July, 18M, at which time the cost had amouuted to the 
•um of thirty-six lliouaand dollars. 

It it further agreed between said parties that, if at any time the eight-inch 
pipe along Chestnut street, from Burt's brook to Carew street, is found to be 
of insufBcient size, and the City authorities require an auxiliary pipe, the said 
Company will proceed with all reasonable dispatch to lay such additional pipe 
as tlialt be require^l. and thereafter to charge an additional rent equal to ten 
per cent on its cost. It is further ap-eed that if at any time, in any street, 
it may be <i>r the interest of said Company to relay or extend their pipes for 
domestic purposes, the City authorities may direct the increase to be made in 
the aiie of the pipes for the benefit of the See department, and in case tiie 
pipM are laid as directed, the said Company are to charge additional rent, 
^u«l to ten pt>r cent per annum on the difference between the cost of pipes a* 
laid, atid tlie estimated cost of pipes sufficient for the use of the Company, the 
quNliva of siae and cost to be determined by a competent engineer selected 
by the jarties. 

ll is herv'by flirther agreed that the term— an adequate supply of water for 
tW tire dei*Ttnient— shall be taken lo mean a quantity of water equal lo the 
•niount of water which may be pumped up by lour steam fire engines, work- 
ing togi'tlwr at iheir flillest capacity for six coneecutiTc hoora ; and for the 
puTluao I'f .leiermining practically the question of the amount of water kept 
ill n-serTi' by said Company, the said City shall hate the right, on the comple- 
,j,.„ „r said works, to at«ch four steam fire engines to the pipes of said Com- 
iwiiv. and draw water therefrom to the full capacity of said engines for the 
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the completion of their works, this agreement may be declared inoperative by 
the City and payment of rent withheld ; but said Company shall be at liberty 
to furnish tlie stipulated supply of water, or any portion thereof, from auxil- 
iary streams and reservoirs. 

The City of Springfield, in consideration of the agreement herein contained 
on the part of the Springfield Aqueduct Company, agree to pay to said Com- 
pany, semi-annually, the rental, as heretofore stated, while, and so long as 
aaid City shall be supplied with Vrater, by said Company, as herein provided. 

In testimony whereof, the said Springfield Aqueduct Company have caused 
this agreement to be signed by their President, and the said City of Spring- 
field have caused this agreement to be signed by the Mayor. 
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Springfield Aqueduct Company, 

C. L. COVELL. President. 



City of Springfield, by 

A. D. BRIGGS, 3/ayor. 



FROM 

GENERAL LAWS AND RESOLVES 



LEGISLATURE OF MASSACHUSETTS. 



[Chap. 845.] 
Ah Act to supply the City of SpringSeld with Water. 
Bt \l tnaiitd, fv., lujilloun: 

Sect. 1. The City of Springfield may Iske, hold and conTey into and 
througli eaid City from the Connecticut liiver. at any coDvenient point within 
the limits of laid City, or from tlie Cliicopee Ri»er, at any convenient point 
within the limits of said City or the town of Wilbmham, sufficient water for 
the use of said City and inhabitants, for tiic exlinguishmentof Srea, domeitic 
and otlier purposes ; and may aUotake and hold by purchase or otherwise aoy 
lands or real estate necessary for laying and maintaining aqaedncts or pipea, 
cuDitruclinf! or maintainin); reacrToirs, dams and such other works ai may tie 
necessary or proper for niiiing, forcing, retaining, distributing, dischfkrging or 
disposing of tmiit water. 

Sect. '2, The City of Springfield shall, within sixty days from the time 
they shall take any tsniia fur the purpoaes of this act, file in the registry of 
deeds of the county and district in which such lands lie, a description of the 
lands so taken as certain as is required in a common conveyance of lands, 
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Sect. 12. The water taken under this act shall not be used in any way as 
a motive power, except for generating steam. 

Sect. 18. Notliing in this act shall be construed to affect any existing right 
of said City of Springfield to draw water from said rivers. 

Sect. 14. This act shall take effect upon its passage, and shall become void 
unless accepted by a majority of the legal voters of the City of Springfield, 
present and voting thereon, at a legal meeting which shall be called in their 
several ward-rooms for that purpose, by the Mayor and Aldermen of said City, 
within sixty days fi:t)m tho passage of this act, at which meeting the check-list 
shall be used. [Approved May 6, 1872.] 

GENERAL LAWS AND RESOLVES, 1873. 

[Chap. 75.] 
Ah Act to amend an Act to Supply the City of Springfield with Water. 

Be it enacted ff^., as follows : 

Sect. 1. In addition to the sources of water-supply named in section one 
of chapter three hundred and forty-five of the acts of eigliteen hundred and 
seventy-two, the City of Springfield may, in accordance with the provisions of 
said act, take, hold and convey from Higher Brook and Broad Brook, so 
called, in the town of Ludlow, through Ludlow, Wilbraham and Springfield, 
sufficient water for the purposes mentioned in said act and the acts in addition 
thereto. 

Sect. 2. The City of Springfield, by and through its Board of Water Com- 
missioners, if said board shall deem it expedient, may, for the purpose of col- 
lecting and storing water and equalizing the fiow of water in the Chicopee 
River, make and maintain, upon or near said river or the streams flowing into 
the same, any reservoirs, dams or other suitable structures, and may take and 
hold, by purchase or otherwise, such real estate, water, water-rights or ease- 
ments as may be necessary or convenient for tliat purpose; and said City may 
unite and agree with other parties interested in the water of said river in 
making and maintaining suitable works and structures for their joint use and 
benefit. 

Sect. 8. Said City of Springfield shall pay all damages to which any per- 
sons or corporations are entitled by reason of the taking of any lands, water 
or water-rights, or by the construction or repairing of any dams, aqueducts, 
or other works connected with its water-supply. In estimating such damages, 
allowances shall be made for any advantage which such persons or corpora- 
tions may receive from the water supplied by means of compensating dams 
and reservoirs as herein provided. 

If any persons or corporations sustaining damages as aforesaid cannot agree 
with said City upon the amount of sucli damages, they may have them ap- 
praised by the County Commissioners for the County of Hampden, by making 
a written application therefor within one year after sustaining such damages ; 
and either party aggrieved by the doings of said commissioners in the estima- 
tion of said damages, may have the same settled by a jury ; and if the dam- 
ages are increased by the jury, the City shall pay all legal costs ; but other- 
wise, the said costs shall be paid by the party claiming damages ; and the said 



124 

commimionen mid jnrv shall have the name powera, and the proceeding ahull 
In all lei^pccls be conducted in the manner prorided In the cue of taking 
land for hiftliwayB. If anj persona or corpiirBlions sufTer daninjw liv r«uon 
of the failure of nuid City nt any time to mBintnin Ihe compenealiog d&mi and 
wiervoirs originally provided, they may, upon application to the County 
Commierioner;, hnve a new appraieal of damagea, nubject to a, Uke appeal to a 
jury. 

Sbct. 4. In caae the Chicopoe liiver, or any of Its branchei, ia selected at 
the source of wnter-niipply for llic City of SpringHeld. said City, with the writ- 
ten content of the selectmen of Chicopesi duly authoriied thereto, by a vote 
of the town, at a meeting called for that purpose, may supply the vitlaged of 
Cliicopee and Chicopce Falla, or either of tlwm, with water, upon auch terma 
and conditions as may be Rfcieeil upon tiy nnd lictween the Water Commiuion- 
ers of said City and the selectmen of said town, and for that purpose may take 
and hold real estate necessary Iherefar, and extend ito pipes, and with mch 
consent, dig up and open any street or way in snid town for placing andmain- 
taining inch pipes and aqueducts a» may he necessary for tlie purpoaea tet 
forth in thii section. 

Sect. 5. In case a vacancy at any time exists in the Board of Water Coiii> 
misBioncrs of said City of Springtleld, by reason of death, resignation or oth- 
erwise, a citizen of Springfield shall be elected by a joint Tote of the Citj 
Council of said City to Sll such vacancy. 

Sect, 6. The rights, power and authority granted in section six of chapter 
three hundred and forty-flve of the acts of eighteen Iiundred and seventy^two, 
ahall be exercised by the City Council of the City of Springfield, and not hf 
the Board of Water CommiBsioners; and all moneys expended and liabilltiet In- 
curred under authority of said chapter and of this act, shall be paid fVoni tiM 
City treasury npon proper vouchers, approved by said Board of Water Commis- 
sioners. The income and receipts from rents for the use of water, shall be 
paid by Ibe Water Commissioners, fVom time 10 time, and as often as onoe in 
six months. Into the City treasury, and the surplus thereof, after paying all 
necessary expenses of maintaining the aqueduct and conducting the buaineM, 
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•erenty-two, and "chapter seventy -five of the acta of eighteen hundred and 
seventy-three, the City of Springfield may, in accordance with the provisions 
of said acts, take, hold and convey from Broad Brook, within the limits of the 
town of Belchertown, the water of said brook to any pond or reservoir of tlie 
said City in the town of Ludlow or elsewhere. 

And they may in the manner aforesaid take or hold any lands within the 
limits of the town of Belchertown aforesaid needed for reservoir dams and 
canals, to store and convey the waters from said brook to said reservoir, and 
in addition thereto, they may take so much land upon both sides of sai^ brook 
within the limits of said town of Belchertown as the Board of Water Com- 
missioners of the City of Springfield may deem expedient, for the purpose of 
preserving the purity of the waters of said brook. 

Skct. 2. Said City shall pay all damages to which any person or corpora- 
tion is entitled by reason of tlie taking of any land, water, or water-rights, 
nnder the provisions of this act, the same to be estimated and determined in 
the same manner, and subject to the like limitations as are provided for the 
estimate and payment of the like damages, by the provisions of said chapter 
seventy-five of the acts of the year eighteen hundred and seventy-three. 

SxOT. 3. This act shall take efiect upon its passage. [Approved April 28, 
1874.J 

[Chap. 248.] 

Air Act to authorize the City of Springfield to issue additional Water Fund 

Bonds. 
3e it enacted, fx., as follows : 

Sect. 1. The City Council of the City of Springfield may, for the purpose 
mentioned in chapter three hundred and forty-five of the acts of eighteen 
hundred and seventy-two, and chapter seventy-five of the acts of eighteen 
hundred and seventy-three, issue bonds to an amount not exceeding two hun- 
dred thousand dollars, in addition to the amount therein authorized to be 
issued, upon like terms and conditions and with like powers in all respects as 
are provided in said acts for the issue of bonds of said City. 

Skct. 2. This act shall take efiect upon its passage. [Approved May 18, 
1874.] 
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Report of the Water Commissioners. 



• • • 



To the Mayor and City Council of the City of SpringfiM: 

Gentlemen: — The Board of Water Commissioners 
herewith submit their report for the year ending Decem- 
ber 31, 1875 : 

At the close of last year (1874), the reservoir at Lud- 
low was so nearly finished, that water from it was let into 
the mains leading to the City, and from that time has been 
available for fire purposes. The work of completion has 
been carried on from early spring till now; and the Com- 
missioners are happy to announce that the consummation 
devoutly to be wished is an accomplished fact, and the 
Ludlow reservoir is done. 

Briefly the work of construction has been as follows, 
viz: 

The filter dam has been built, and filters have been 
properly placed therein. Higher Brook and Broad 
Brook canals finished, and the water brought through 
them into the reservoir. The banks of the Cherry Val- 
ley and Ludlow dams, have been grassed over, trees 
planted at their base, with a view to protect and beautify 
them ; road in Ludlow completed ; gate at supplement- 
ary reservoir in Belchertown put in, and the road near 
the same put in order. Such portions of the bed of the 
reservoir as were not covered with water, have been 
burned over and, as far as possible, cleared of all vege- 
table growth. The gate-house has been furnished with 
all the appliances requisite for the proper management of 
the water passing through the gates, and for measuring 



the height of the water in tho reservoir, a rain gauge set 
up, accurate sorveye made of the land in Ludlow belong- 
ing to the City, and the boundaries distinctly marked by 
stone monuments. Maps, plans and profiles, descriptive 
of the entire water aystem of the City, the lands apper- 
taining thereto, lines of pipe, etc., have been prepared, 
bound in a substantia! manner in large folios; and these 
volumes are thought to be of such value that a special 
safe has been procured for their preservation. Water 
mains, aggregating over ten miles in length, have been 
laid in the streets of the City, in conformity with the 
general plan originally adopted, though some variations 
and additions have been made in cases where in the best 
judgment of the Commissioners the public good seemed 
to require them. 

The details of the work thus summarized, will be found 
given at length in the report of the Chief Engineer, — 
the Hon. riiinehaa Ball, who has had charge of the con- 
struction from the beginning to the end. The Commis- 
sioners bear willing and grateful testimony to the ability 
and integrity with which the Chief Engineer has dis- 
charged the duties of his office. 

From his report it will bo seen that the construction of 
the Broad Brook canal has been a work of tar greater 
difficulty and cost than was anticipated, though if the 
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cable, has been rendered exempt from such disastrous fires 
as that of May last. The territory protected by these lines 
of high service pipes is densely covered with buildings, 
comprising the highest and most expensive structures 
in the City ; it is the center of large and constantly in- 
creasing manufacturing industries and general traffic. 
Within its limits have occurred our most destructive fires, 
and the May fire demonstrated the inadequacy of the old 
or low service system to cope with any formidable con- 
flagration amid such surroundings. The Commissioners 
consider that they would have been derelict in their duty 
had they neglected to provide ample means for the ready 
extinguishment of fires in the locality referred to. Th© 
cost of these pipes, including laying, was about $18,000. 

At Indian Orchard, a line of cast-iron pipe has been 
laid from Main street through Pine street, to the steam 
works of The Chapman Valve Manufacturing Company, 
who pay a water rental larger in amount than the inter- 
est on the cost of the entire line. It is the intention of 
the Indian Orchard Company to erect, next year, other 
buildings for manufacturing purposes on this line of pipe, 
to be supplied with water for steam power, making this 
one of the best paying lines of water pipe, in the City. 
A line of pipe has also been laid, connecting the hydrants 
(20 or more) of the Indian Orchard Company with the 
City's mains, thus protecting not only the compan3''8 
buildings, but efficiently supplementing the resources of 
the Fire Department for the general protection of prop- 
ertv in that part of the Citv. The cost of these two lines 
of pipe was about $3,500.00. 

Cast-iron high service pipes have been laid in Court 
street, from Main street to the westerly end of Court 
square, and the largest size of fire hydrants attached. 
Hillman and Pynchon streets and Townsley avenue have 
been furnished with iron pipe, with high service hydrants 
near Main street. 

In addition to the cast-iron pipe named, wrought-iron, 



ccmcnt-Hned pipe has been Inid in a number of BtreetB 
on the Ilill and eon-nected with the higli service, and 
more or less of the same kind has been laid on the lower 
levels and connected with the low service system. 

MAINTENANCE. 

The City has now about fifty-five miles of pipe con- 
nected with the works, to which additions will be made 
as necessity may require. The proper care of, and repairs 
upon, such an amount of property, the work on service 
pipes, repairing old and attaching new, and the col- 
lection of water and other bills, require the use of 
offices, shops, sheds, stable and yard-room. The Cora- 
missioncrB have been obliged to hire at large expense, 
office, shop and storage-room. With a view to meet the 
present and future needs of the City in this respect, the 
Commissioners contracted with Amaziah Mayo, to con- 
struct for their use on the lot on Bridge street, pur- 
chased of The Springfield Aqueduct Company, a sub- 
stantial brick building. Work upon this had scarcely 
begun, when the May fire destroyed the stable and shed 
upon the same lot, and these have been replaced by 
additions to the above-mentioned building; the whole 
making as convenient a suite of offices, shops, store- 
rooms, sheds, etc., as can be desired for the purpose, at a 



could not bo repaired till spring opened ; and some ser- 
vice pipes were disabled for months. Families deprived 
of water in this manner were supplied from water-carts, 
sent to their houses by the Commissioners. This sub- 
jected the department to an extraordinary expense of 
between ?700 and $800. 

The cost of repairs on mains has been over $5,000, 
including the expense of lowering some some of the old 
lines to a depth secure from frost. All new pipe has been 
laid deep enough to secure immunity from freezing. 

WATER FOR FIRE PURPOSES. 

The protection of public and private property from 
damage or destruction by fire, has been a matter to which 
the Commissioners have given special attention, and they 
believe that this City has now water facilities for the sup- 
pression of fires, that are unsurpassed, if equaled, by any 
city in the country. There are now 205 public fire 
hydrants and 28 reservoirs supplied with water from the 
water works, between 40 and 50 private hydrants, and 
a number of stand pipes attached to the City mains in 
different parts of the City. With a proper use of the 
means at command, the City should be safe from serious 
loss by fire. Each of the high service hydrants, of which 
there are 129, is in its place equal to a steam fire engine 
and can instantly be put to work ; and the pressure on 
the low service hydrants can now be maintained at the 
maximum point, rendering the use of fire engines un- 
necessary at ordinary fires in their immediate vicinity. 
Either through misapprehension or prejudice, the Fire 
Department has signally failed to avaiT itself of the best 
use of the high service hydrants. It is to be hoped, that 
with the necessary practice, our brave fire boys may find 
these hydrants their most efiicient aids in their struggles 
with the fire fiend. 

The cost of keeping the fire hydrants in order has 
been much greater than it would have been if proper care 






had been exercised in their use at fires; and the freezing 
of muiiy of tliem has been a cause of annoyance and 
expense. 

The cost of keeping hydrants in repair the past year 
has boon over $1,000. 

WATER TAKERS, KATES AND COLLECTIONS. 

The number of water takera has not increased so 
rajiidty as was anticipated, though the additions make a 
tutorahly lair showing. The rates remain as established 
more than a year ago, and the rents are due April 1st and 
October Ist. The hard times and general dullness in 
business have caused a large number of tenements to re- 
main empty, and have prevented many persons from 
introducing water into their premises who, in ordinary 
times, would have done so. The same causes have pre- 
vented the prompt payment of dues for water rent, 
though the amount now past due is not large. Ex- 
treme measures to enforce payment have but seldom been 
resorted to. 

With a revival of business, this state of things may be 
remedied, the number of water takers increased, and 
promptness exacted and readily acquiesced in. 

The amount of water rents charged in the year ending 
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A flash board, one foot in width, placed on the coping 
at the weir on Cherry Valley Dam will add 140,427,986 
gallons to the above named quantity. 

The natural sources of supply for the Van Horn and 
Lombard reservoirs are entirely inadequate to the de- 
mands made upon them, but by means of the pressure 
regulators connecting the high and low service systems at 
the corner of Main and State streets, and at the corner of 
Mill and Locust streets, the low service reservoirs can be 
filled from the Ludlow reservoir, or the water pressure in 
the pipes kept at any point consistent with the safety of 
the pipes and their connections as originally designed. 
The entire supply of water is so greatly in excess of the 
prospective needs of the City for many years to come, that 
the town of Chicopee could be readily supplied if satis- 
factory terms could be made. Several conferences on 
this subject have been held between a committee of the 
citizens of Chicopee and the Commissioners, but no action 
taken. 

The condition of the water in the reservoirs has not at 
all times during the year been perfectly satisfactory, 
though in this respect our City has suffered less annoy- 
ance than many others. Boston, Worcester, Holyoke, 
Westfield, New Britain, Winsted and other towns, some 
of them supplied from natural ponds, have had a like 
experience. In the report of the engineer may be found 
a full statement of the facts bearing on this subject. 

The Commissioners present in the appendix two analy- 
ses of the water in the Ludlow reservoir, one by Prof. 
Wm. R. Nichols of the Massachusetts Institute of Tech- 
nology of Boston, and one by Prof. C. O. Thompson, 
President of the Worcester County Free Institute of In- 
dustrial Science. 

At the time these several samples were taken the depth 
of the water in the reservoir was 18.69 feet, and the quan- 
tity stored, 1,428,150,000 gallons. 

These show that time will soon remedy any existing 
2 
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or apprebcnded defects, and that our water supply is 
or will be as good in quality as it is abundant in quan- 
tity. 

The interest on the cost of these water-works must 
necessarily for some years be a large though constantly 
decreasing item in the taxes. Tbo direct and indirect ad- 
vantages immediately arising from the introduction of the 
Ludlow water may however aid ue in bearing the burden 
of taxation cheerfully, till the works shall become self 
sustaining. 

One direct and important benefit is found in the 
nwrked reduction which has been made in the rates of 
fire insurance. Tlie amount of money saved thereby 
yearly in insurance premiums paid by our citizens, is esti- 
mated hy underwriters to be more than one-half the 
annual interest on the entire cost of the works. 

As a sanitary agent, the water might for some years to 
come, be utilized to flush the public eewers, either from 
the hydrants already set or hy direct connection with tho 
mains, thus assisting in preventing the foul exhalations 
from the sewers which poison the air in many of our 
most frequented thoroughfares. Without traps in the 
eewers, this, of course, would not be an absolute preven- 
tive, but in connection with them it would add greatly to 
the health of the city, and when the use of traps in both 



11 

The abounding supply is a guaranty against any future 
scarcity such as manufacturers in many other cities have 
had to contend with, after making an expensive "plant.'* 

COST OF THE WORKS. 

The total expenditure in constructing the works has 
been to date, $1,146,279.55, vouchers for which are in the 
hands of the City Treasurer, in whose report will appear 
the items. 

Of the above amount, 8238,296.00 was paid for the 
property of the Aqueduct Company, that being the sum the 
Company were found entitled to, on the basis of an agree- 
ment with them made by the City in 1865. 

The City not furnishing the cash at the time of the 
purchase, the Commissioners were obliged to pay the sum 
of $11,714.58 as interest on the purchase money, though 
the payment of interest from the avails of sales of bonds, 
was neither contemplated nor provided for in the act of 
the Legislature authorizing the issue of bonds for the pur- 
pose of supplying the City with water. Lack of prompt- 
ness on the part of the City government, subjected the 
Commissioners to a still further expense of $3,152.09 for 
State taxes on the property of the Ac^ueduct Company, 
making with the sum paid for interest, a total of $14,860.67 
paid by the Commissioners as additional cost to their 
department of the Aqueduct property, by reason of the 
failure of the City government to provide funds for the 
purchase in due season. 

The total cost, therefore, of the Aqueduct property as 
appears by the Commissioners' books, is $253,162.67. The 
City Treasurer has received as drawback on State tax, 
$2,569.22 which does not appear on the Commissioners* 
books, though credited to account of Water Works iu 
the books of the City Treasurer. 

The Commissioners have been informed that the money 
procured by the sale of water bonds is nearly exhausted, 
and as there are several unadjusted claims requiring the 
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MR. BALL'S REPORT. 



To CkarUt 0. Chapin, Samuel W. Porter and Lawson Sibley, WcUtr 
Commiuioneri/or the City of Springfield: 

Gbntlembh: — Tho eitensioo and enlargomeat of the Water Works 
contemplated hj your Honorable Board in 1873, havJDg been com' 
plated, the foUowiiig Snal report is reepcutfully submitted, Co wit: — 

The operatioDB for the year 1875, have beco more limited ihaa those 
of 1874. At Ludlow nothing has been done beyond completing the 
work already commeDced. In the City and street department, in addi- 
tion ta the niaina recommended in my report of 1873, pipes have been 
extended inte a large number of streeta upon the hill and the high 
service for fire purposes, has been laid in Main street from State to 
Liberty street, as will appear in another part of the report. 

The several items of work finished in the Ludlow department, have 
been as follows, to wit : — 

FtTtt, The bank, forming one aide of the Higher Brook Canal, has 
been strengthened in all those places where the severe frost of last 
winter revealed any defects. The section of loose gravel fill, on the 



16 

O'Keefe, the coDtractor. The number of rods of new road required in 
this alteration was 628^. A change was also made at the junction of 
the Belchertown and Duckville roads, in front of the Ludlow dam. 
The old Duckville road, after the discontinuance of the Belchertown 
road, turned so abruptly and so near to the foot of the dam, that an 
alteration was made at this point, by widening the Duckville road, 
carrying it out farther from the dam, and properly connecting it with 
the new location of the Belchertown road. This change forms an easy 
curve in the road and improves the approach to the dam. The land 
used in making the change was mostly that obtained for the location of 
the outlet pipes from the reservoir. The amount of filling required 
in the improvement, to bring the low land up to the proper grade of 
the road, was 2,H10. 

Thirds The filter. The work which has been done upon this, in 
completion thereof, was to lay up the abutments at each end in cement 
mortar, make the sand fill, and put in the filtering apparatus. 

The abutments, as first laid, were built of dry rubble stone. They 
were finished in January. No water coming after the foundations 
were laid, and before the severe frost set in, which could cover them 
sufficiently deep to give protection against it, the ice formed so thickly 
about them and the ground froze so deeply on all sides, that when it 
thawed out in the spring, the first work was found to be ruined ; con- 
^quently it was taken down and relaid, in the month of May, in ce- 
ment mortar. The vertical joints and spaces were filled with concrete 
thoroughly rammed in. The same stone were used in the second laying 
as in the Urst, with the exception of a few large stone that were pro- 
cured for binders. This work is now very solid and substantial. 

The sand dam on each side of the abutments, was filled from hand- 
cars from the top, and by day work. The filling being done from the 
top, and all at one fill, it was not compacted, so that as the water rises 
in the reservoir, the soakage of the water by the bank will cause a 
slight settlement in it, from this cause there will be required a top 
dressing of new materials upon it the coming spring. The amount of 
materials required will not bo large. The cars with which the fill was 
made are now on hand and can be used for this purpose. 

The amount of materials used in filling the filter dam, was 8,842 
loads equal to 6,632 cubic yards. 

This was done with a total of 588.5 days' work, and at a cost for la- 
bor of $1,043.62. 

The filtering materials are placed in a duplicate set of vertical mov- 
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municivi) !d ilie oonstruclioo of it, proved, in the result, to be far mnre 
formiilatilo and every way more expensive, than was adjudged before the 
undortukiag was comitienced. TheM obijtaolex coasisted, fur the uoiit 
part, ID the large Dumber of boulders that were found beneath the Bur- 
faoc of the ground. In many sectiona the quantity of rock in this form 
was in exMss of the amount of Boil in which they were imbedded. As 
ihi' tjuantity of cartk required for the embankment on the down bill 
»idi> of ibe canal, was very nearly uniform in order to make the struct- 
ure permanent ; this condition of the eoil largely increased the quantity 
of materials required to be moved ; and as the cost of removing rock 
was norly -1} limes the cost of earth, the total expenditure was rapidly 
iiH-ivasci) over the Grot estimate. In some sections the underlying 
Wuldets were lound nutueroos where the snrfaee of the ground 
was i>>ni|Kirativelr fre« fron iben. This coodiltoo of soil enhanced 
the diffioultii-^ of «t>n^nMtiiin as well as the eipeose. and is largely 
ekarji^MibW for the delay of the contractors in cwnpleting it In aome 
:«v<kHt». W^ waf uoeipecledly found in the bottom of the trench 
whvrw -.HiU a soiall depth was required to be nond. The grade of 
ibriimat ri<it>£t>iily I foot in 12.'><W f^'ct, the bed bad, of necessity, to 
h* \rty jnvuraitly hrouglit to grade, and hcnec. if oolj a small surface of 
Wt*". * ^^ i"»'"l>^-"' '" J^P'*" "'*''^*' Kfadu, appeared it had to be re- 
«ev'\»J Thi-se circumstances are mentioned in jnstiGcation of the 
ai-(M[viit delay of the contractors in completing il, and of the excess of 
ihtf !>*« over the first estimate. 

Water was '" into the canal, September 30, 1875. Preparatory to 
,s«>.^i"t! w""-'f •'"^"gl' '^ f"""" Bro"<l Brook, a dam waa built at the hcftd 
13 ihH» ftt't from the stone overflow sill in the Cherry Valley dam. the 
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above the Turkey Hill saw-mill, have been completed. The bulk- 
head is of cut stone and rubble masonry laid in cement mortar. The 
cut stone was furnished by Messrs. W. N. Flynt & Son of Monson. 
The work was laid by Mr. T. N. Goldsmith of West Springfield, in a 
thorough and substantial manner. The head gates are two in number 
2 feet 10 inches wide by 5 feet high. These are of 3-inch oak plank, 
and were built by Austin L. Graves. The amount of stone work in 
the bulk-head is as follows : 

209.1 cubic yanis stone laid in cement including in the measurement all cut 
stone. 
9.5 cubic yards paving laid dry. 

218.6 Total cubic yards. 

The amount of work done by Messrs. McCabe & Healey, is as fol- 
lows : — 

41,600 Cubic yards earth excavation, 
7,198 Cubic yards rock excavation, 
573.5 Cubic yards bridge abutments, 

49,866.5 Total cubic yards. 

11 rods of wall laid on the line against land of C. W. Alden and Sikes 
brothers, 54 days extra labor. 

The foregoing is the total amount of work done under their contract. 

The following is a summary of the total work done in building Broad 
Brook Canal. 

Ct'Bio Yards. 
Inlet at Cherry Valley Dam, earth work, . . . 1,169.00 

Earth work, canal, 41,193.00 

Filling Bclchertown road 6,112.00 

Excavation for bulk-head about 800.00 

Total earth work, 48,704.00 

STONE WORK. 

Cubic Yards. 

Inlet Cherry Valley Dam, 157.00 

Rock excavation, 7.193.00 

Bridges on Canal, 573.50 

Bulk-head, 218 00 

Bridge over Broad Brook below bulk-head, . . . 78 00 

Total rock excavation and stone work, . . . 8,220 10 
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The stone work for bridges coosisted in the abatments for ooe road 
bridge and thirteen farni bridgcH. 

The locBtioD of Broad Hrook Canal has been defined bj setting 
stone bounds its entire length, and a map made descriptive thereof. 

When the water had beea raised by the full rains in Broad Brook 
BO that it stood at 2.25 feet id depth at the head of the caosl, Mr, 
Heald, my BsgistaQt, made an expcrinient to testate rate of flow in the 
canal, and found in two trials that floats pa.ssed through the distance of 
12,000 feet in the following times : 

Ist. S hours and 1 minute. 

2d. 2 hours and 58^ minutes. 

The first gives a motion equal to 60.3 feet per minnte and the sec- 
ond G7.3 feet 

Water has been filled into the canal to elevation 401.00, or to the 
height of the overflow stone to the waste way in the Cherry Valley 
dam. This was done by jilncing plank in the gatc^lides at the 
entrance into the reeetToir, allowing the water to aocumnlate in the 
canal and pood upon the flats above the Belchertowo road. This was 
done 10 test the work around the gate at the Cherry Valley dam and 
along the bank of the canal, and at the bulk-head at Broad Brook. 
The entire work was proved by this lest to be reliable. The leaks in 
the bank of the canal, which appeared, being only such as are connected 
with Boakage and infiltration, and were not owing to defects in the fill- 
ing, and hence they can be easily stopped by working over the sorbce 
of the inside slope. 

The foregoing comprises the work which has been done in finishing 
the work in iho Ludlow department. 
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properly finishiDg the pipes at each approach, which were temporarily 
covered over daring the last winter and completing the grading over the 
pipe, in a safe and permanent manner. 

Mr. J. F. Hancock has also repaired all defects in the main line 
which have appeared daring the year ; making also all necessary addi- 
tions and changes required to complete the original plan and to render 
it in its eqaipraent aftfree from defects as practicable. 

The number of leaks which have appeared has been larger than was 
anticipated while laying the pipe. Every leak aside from those which 
have been connected with the starting back of plugs at branches, 
caused by the yielding of the earth and shoring back of them, has been 
confined exclusively to the joints. Not a single piece of pipe in the 
52,000 feet has been found defective. In this line there are upwards 
of 7,000 joints ; and in view of this fact, it is apparent that the iron of 
which the line is made and the mode of its construction has proved by 
use to be worthy of confidence. The leaks at the joints present an 
anomaly in their nature and the location. Usually leaks are to bo 
looked for, in pipe lines made of either cast-iron or other materials in 
the soil that presents a cause peculiarly adapted to produce them : as 
in locations where the foundation on which the pipe is laid is necessarily 
yielding, as at the swamp crossed on the Indian Orchard road. In such 
locations leaks may be anticipated. Or they may be expected where 
the soil is clayey, and when wet after being disturbed as in trenching 
becomes a soft yielding mass, and when it settles in this plastic state in 
the trench may do so in a manner to force the line of pipe sidcwise, 
thus injuring a joint otherwise firm. But in the problem presented the 
last season, the largest number of leaks on the main line occurred at a 
point where the soil was, in all respects, the very best. Their location 
was confined to a space about 2,000 feet in length on the sand plain on 
the Indian Orchard road this side of the village. The soil here is good 
compact sand and gravel of a nature always considered the best in 
which to lay pipes. The space covers only about two days' work in 
pipe laying as performed last year. The joints were all made by one 
man for about 44,500 feet. From Higher Brook to Stony Hill in 
Lndlow, a distance of 7,300 feet, there has been no leak up to the 
present time. From a point just west of the west end of the raised fill- 
ing on the westerly side of the Chicopee river for a distance of about 
7,800 feet, no leaks have appeared except at the cast-iron quarter turn 
at the foot of Myrtle street in Indian Orchard. These were occasioned 
by the yielding of the earth back of the turn and were all) eight in 
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only a very few leaks occur where it may not bo successfully used. It 
has one very great recommendation in its favor, and that is, that where 
it can be applied, there is no need of turning off the water during the 
operation. This saves time and on a large main prevents the undue 
strain consequent upon taking off and putting on the pressure due to 
the head of water which it carries. 

In the City department, during the years 1874 and 1875, the Super- 
intendent, Mr. J. C. Hancock, has laid 70,623 feet or 13| miles of 
wrought-iron and cement-lined pipe, comprising not less than 10.000 
joints. The total number of leaks repaired to date upon these 13§ 
miles of pipe is 18. Of these, 13 were caused by the lifting of the 
pipe by water filling into the trench after it was laid, and by settle- 
ment of the bed of the trench upon which the pipe was laid. 

The size of pipe ranged from 4 to 20 inches. The larger the pipe 
the more liability to defects and the greater the tendency to imperfect 
work, while the internal strain increases rapidly. The success attained 
by the Superintendent is not easily rivalled in laying of water pipe, 
whatever may be the material of which it is made. 

OF WROUGHT-IRON AND CKMENT-LINED PIPE IN GENERAL. 

There is always in every community a certain number of intelligent 
citizens who entertain honest doubts as to the utility of using this kind 
of pipe. In the minds of many of the citizens of the city this doubt 
has existed and still exists. Under various forms during the last two 
and a half years this want of confidence has been freely expressed by 
many. After an experience of 12 years in laying and watching 
wrought-iron and cement-lined pipe, and having examined many 
samples of pipe removed for various causes, and after examining defects 
that have appeared under a variety of conditions and made many 
inquiries into the immediate cause leading to individual defects, 
and having consulted with those of large experience with this 
kind of pipe, your indulgence is claimed to express upon this subject 
a more direct and a more explicit opinion than I have ever heretofore 
given in any previous paper or report. 

The durability and permanent usefulness of wrought-iron cement- 
lined pipe rest upon two principles : — 

First. Wrought-iron possesses the property of sustaining a tensile 
strain from three to four times greater than cast-iron in the same sec- 
tional area. 

Ordinary pig-iron, of which cast-iron water pipes are mostly made, 
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on some pieces and of parts of others, and not upon all pieces and 
every portion of the pipe to which it is applied is the enigma. To 
make it universally protective where at present it appears only locally 
60, is the problem presented for solution. To a consideration of this 
question the attention is directed. 

In the usual mode of making and laying this kind of pipe my expe- 
rience has forced upon me the conclusion that there are two prominent 
causes which have constantly operated t# defeat the protective property 
of the cement as applied to the iron. The first lies in the fact that the 
iron shells have not been made water-tight previous to the application 
of the cement Nor is this defect completely remedied either in the 
manner of lining or laying, as is commonly supposed. 

The second is, the use of sand with the cement, as in the case of 
ordinary mortar. 

In the making of the shells, usually, no pretense has been made 
of making riveted joints water-tight. To secure a water-tight joint 
along the riveted laps, reliance has been had entirely upon the 
cement lining to fill up and make proof against the exit of water any 
space left open in the riveting. That many pieces are thus made 
water-tight, there is ample evidence. But that the vast majority of 
pipes are not water-tight at the riveted laps is too painfully evident 
from the inspection of any considerable number of pipes taken up that 
have been in use a number of years. That leaks so largo as to require 
to be *' mended," do occur upon the riveted laps is well known to all 
experienced in the care of this kind of pipe. This form of **leak " is 
not so common as the one at the joint ; but still frequent enough to 
reveal the fact that in this respect it is a defect that needs attention and 
the application of a remedy. Where one leak of this kind appears on 
the surface many more very small indeed, occur, only the result of a 
slight oozing through the cement lining, but sufficient to lift the cover- 
ing from the outside of the iron and thus commence and continue the 
oxidation of the iron, until the pipe is ruined. 

My experience has convinced me that leaks of this small character 
are far more common and numerous upon laps than at joints. That as 
a rule, if a joint leaks, sooner or later it will make its appearance at 
the surface of the ground. 

The second point, that of the use of sand with cement, making it 

into mortar the same as that used for ordinary stone and brick work, I 

deem important. It is cement which possesses the peculiar property of 

preventing oxidation and not sand. Sand dilutes the cement and 

4 
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ter from Hon. F. T. Stanley of New liritain, Conn., fluted May 20, 
1.874, to the Water Commissioners of Fitchburg, in which occurred the 
following language : " It is evident to us that the sand that was used 
here, has had more to do with their failure than any other cause, it having 
more or less admixture of loam ; " caused me to investigate the matter 
anew, and from a different stand-point. 

The use of wrought iron in the construction of bridges, buildings, 
roofs and ships, has become so common, that the subject of its preser- 
vation from oxidation has become one of general interest. The causes 
of rust or oxidation are general ; the prevention may require special 
means adapted to the kind of structure under treatment. Inquiries 
into the active causes producing oxidation, the most rapidly have been 
and are still being prosecuted with care and by the aid of science. 

In a paper read by Prof. E. Grace Calvert, before the Literary and 
Philosophical Society of London, and quoted by Van Nostrand's Engi- 
neering Magazine for 1871, volume 4, page 522, after giving in detail 
his experiments, he states that, '* these series of experiments sub- 
stantiate the interesting fact observed — that carbonic acid promotes 
oxidation ; " in the course of establishing which fact he made another 
series of experiments extending over a period of two years in 
order to ^* throw some light on the curious fact, first published by 
Berzelius, that caustic alkalies prevent the oxidation of iron.'' The 
main fact substantiated by this series of experiments was, ''that 
the carbonates and bicarbonates of alkalies possess the same prop- 
erty as their hydrates," that of preventing oxidation. In an article 
quoted by the above magazine from the Builder on '' the preser- 
vation and purity of iron," volume 3, page 527, the writer arrives 
at the conclusion that *' the presence of carbonic acid is necessary for 
the production of rust," and mentions the interesting fact of the demoli- 
tion of the Wriothesly street bridge on the London and Birmingham 
extension railway, a bridge which was built in 1835, composed of iron and 
brick work, that at the time of its being taken down, *' it was found to 
be extremely difficult to separate the brick- work from the girders. It 
was as easy, or more so, to break the bricks themselves. But when 
the separation was effected, it was found that this unusual adhesion was 
eaosed by the entire absence of rust." These girders were set in brick- 
work in Roman cement. The phenomenon of the close adhesion of the 
cement to the iron is frequently seen in the case of pipe under ground, 
where, on removing the cement, it will be found to cleave off not clean 
from the iron, but leaving a film of cement on the surface of the iron. 
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the iron of the pipe itself under the joint when perfectly filled. In 
May, 1870, a portion of the IG-inch main which supplied the city of 
Worcester was lowered. The number of lengths removed was 164, 
the number of sleeves 165. The area of the two surfaces of each 
sleeve was 6.8 square feet. The total area in the 165 was 1,122 
square feet. Upon this entire area scarcely a speck of rust could be 
found, and the same was to be observed on the pipes under the 
sleeves. This pipe had been laid six years. The preservation of this 
iron was partly due to the richer mortar used in filling the sleeve. For 
a few years past sand has been entirely discarded in '^ joint mortar " in 
laying the pipe. In answer to many inquiries of persons who have the 
care of works where this kind of pipe is in use, whether rust on and 
under *' sleeves " is common. I have always been informed that it is very 
rare indeed to find a sleeve rusted out, or on which rust appears. 

The conclusions, therefore, at present reached may be summarized as 
follows : 

First. That wrought-iron as a material of which to make water pipes 
is much more reliable than cast, with a great economy in the employ- 
ment of materials. 

Second. That the sheet-iron shells should be made water-tight before 
lining with or laying in cement. 

Third. That in applying the cement no admixture of sand should be 
allowed. 

Fourth. That owing to the economy with which this pipe can be laid, 
generally, as compared with cast-iron, especially for large sizes, if laid 
with water-tight shells and in pure cement, its use will repay the in- 
vestment. 

Present experience has brought me to the foregoing conclusions. 
They are not put forth as final. Further evidence upon the behavior 
of pipe laid upon the method indicated might lead me to reject the pipe 
altogether, but until that adverse evidence is received my opinion is 
that there are many localities in which it may be used for the public 
benefit. The pipe has many good qualities in its favor, and by a care- 
ful study of the facts which relate to its preservation, the practice of 
the principles upon which its permanence rests may be so perfected that 
it may be as safe to lay this kind of pipe as cast-iron. In conclud- 
ing this subject, I will add that all of the wrought iron pipe laid on the 
works this year has been lined and covered with pure cement, without 
sand, and that more than half of that laid last year was first covered with 
a layer of about | inch in thickness before the sand mortar was put on. 
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The first rise of water commeDced with February 8, when the height 
in the reservoir was 0.67 feet, equal to 13,410,076 gallons. On the 
4th of -February the water stood at 1.38 feet, equal to 30,250,195 gal- 
lons. From the foregoing abstract it will bo seen that for the months 
of June, July, August and September, the quantity of water in the 
reservoir remained very nearly stationary, the gain being only 38,000,- 
OOO of gallons, using also 38,000,000 during these four months, which 
makes the quantity collected 76,000,000 gallons. This does not rep- 
resent the actual quantity collected, because much was drawn during 
this .time from the main for washing out, and by a few takers connected 
therewith. Of this amount no reliable estimate can be given. In 
general terms the quantity was quite large. 

Water was not used from the Ludlow works through the low service 
until November 20, 1875. This system was supplied as heretofore, 
from the .Van Horn reservoir, and by pumping from the Connecticut 
river.' An attempt was made to use it in the spring at about the 
commencement of the warm weather. The water then in store being 
the first collected, and standing as shallow water over large areas, 
occasioned many complaints on account of both smell and taste. The 
Cherry Valley reservoir at this time was only about one-half full in 
depth and contained about one-third of the quantity which could be 
stored. The cause of the complaint from the users from the low service 
was at once obviated by shutting off the water from Ludlow. A few 
takers used it from the high service during the season without serious 
inconvenience or complaint. A watering trough, placed at the corner 
of State and Federal streets, was supplied with Ludlow water all 
through the warm weather, from which largo numbers of horses 
drank every day ; some saying that their horses preferred this water 
over that drawn from wells at their stables. The water as drawn at 
this trough was somewhat discolored and had the peculiar odor to be 
observed in the reservoir, but not so intense. For some unexplained 
or unperceived reason, when the Ludlow water was mingled with that 
drawn from the Van Horn reservoir, in the old service, the offensive 
smell acted with such increased energy that precluded its use. It was 
turned on to the low service from the high service, as before stated, 
November 20. The depth of the water in the Cherry Valley reser- 
voir at this time was 15.22 feet, the quantity in store 1,020,550,000 
gallons, or an amount very nearly double that in store when the first 
attempt w^s made to use it. During the four warm months after May 
the depth of the water in the reservoir remained at a point a little be- 
i 



Iaw iii feet. Taking the areimge depth aa 12 feet, the varying depth 
r4 the water over the sariaoe then flowed woold be as follows : 

AcrsL 

Area 2 feet ileep and teu ST.O 

Area 3 feet Heep and under 6, 49.6 

Area over G foet ileep and under 9, C6.S 

AreariTerUfeetdeepand under 12, H85 

Araa liver I'J feel deep and under, 49.8 

T-tUJ -'91-7 

It will Imj Muiin that the far largest proportion of the above area Is 
kliall'iw water. This condition, aided by the beat of the sunnier, 
enaliled tlio water to take up a large amount of the soluble matter in 
lii» Miit. I>uritig the month of June a green growth similar lo that 
found in tliu u|i|>ur Van Horn last year, began to make its appearance. 
FruMi ihirt lime fiirward, during the season, the growth in various 
forms wua present, uicupt at short intervals. From August 6 for 
uliout onu week it apparently disappeared, aud so again from the 5tb 
to the 13th of Scptonibor. From the 13tb of September to the 10th of 
October it was present in largo quantities. At the 10th of October it 
began to decline, disappearing on the 20th of November. 

From Angust 27 Mr. Graves kept a partial record of the tempera- 
ture of the water in the reservoir by an ordinary thermometer. Tbese 
observations were taken at various places in the basin. Those taken 
in the morning were usually from 7 to 8 o'clock. One observation 
was taken at the surface and one at a depth of 12 feet. The results 
are added in the following tabic : 
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TEMPERATURE OF THE WATER IN THE RESERVOIR FROM 
AUGUST 27 TO DECEMBER, INCLUSIVE, ALSO A RECORD 
OF THE ATMOSPHERIC TEMPERATURE AT LUDLOW, AS 
KEPT BY MR. GRAVES. 



DATE. 



Aagost 27, 1875, 
28, 
29, 
80, 

81. 
September 1, 



i( 
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2, 




8, 




4, 




6, 




6, 




7. 




8. 




9, 




10, 




18, 




14, 




16, 




16, 




17. 




18, 




19. 
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21. 




22. 




23, 




24. 




26, 




26, 




27. 




28, 




29, 




30, 


October 


1. 




4. 




6. 




7, 




8. 




9, 




10, 


••• 


11. 




12. 




13. 




15. 




16, 




17. 




21. 
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MO&NING. 

Tem. nr Dkobbes 
Fahrknhbit. 



At 12 feet 

below 

BurfjAce. 



72 
72 

74 
73 
74 
74 
74 
74 
78 
71 
71 
70 
68 



64 
66 
06 
66 
68 
68 
61 

54 
64 
54 
66 



68 
66 
66 

66 
64 
63 

64 
61 
47 

60 

48 

61 



At sur- 
face. 



74 
74 
76 
76 
76 
80 
76 
76 
81 
71 
72 
70 
70 



64 
66 
68 
66 
68 
68 
61 

64 
54 
64 
66 



68 
66 
66 

66 
64 
68 

64 
61 
47 

60 

48 

51 



NOON. 



At 12 feet 

below 

surface. 


At sur- 
face. 


76 
76 


84 

84 
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86 


74 
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74 
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70 
68 
64 


72 

68 
68 


66 


68 
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62 
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66 
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68 
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65 

64 

50 
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68 
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Temperature of 
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43 
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43 


58 


33 


68 


34 


66 


26 
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41 
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43 
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43 


61 


52 


66 


46 
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33 
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In the warm weather the eurfacc of the water kept a few degrees 
warmer than at a depth of 12 feet. The bud's nya eccmed to losa 
their dally iufluence at from 4 to 6 feet below the surface, betow whicli 
point the tomperature was uniform. In cloudy days the temperaturo 
remained tho eamo throughout the day, aa on September 17. 

A rain f^uge was set oa the rise of ground above the Lndlow dam* 
Maj 7, 187.^, from which lime Mr. Graves has keptareoord of tbe rain — 
fall. Tbe following abstract gives tho raoothly quantity reg;istered : 

Mb)-, 24 dajs, 0,578 
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WATER VLOWINO OFr AT TUB FOOT Of THE CUKRRT YALLKY DAM. 

Id the aoDual report for the year 1874, at page 57, there are 
described stone drains laid at the foot of the outer slope of the 
Cherry Valley dam, for the purpose of underdraining the soil under 
and near said outer slope. There are two drains, one north and one 
south of the bed of the brook, fkich drain is so laid that the water 
collected by it is discharged into the channel of the old brook. From 
the south drain a small quantity of water flowed from the time of its 
construction. These drains were built before water was ponded in 
the reserYoir, and therefore whatcYer water showed itself in either 
drain was independent of that stored in the reserYoir. A weir three 
inches long was placed at the outlet of the south drain in October, 
187.4, and a measurement taken of the quantity passing off. At 
the commencement of the obserYations the quantity was found to be 
2,954 gallons per. day. As the season advanced, the quantity increased 
to 4,374 gallons per day, at which point, with some fluctuations not 
materially over the l&st quantity named, it continued to flow until after 
the spring rains of 1875. This measurement represents spring water 
because it flowed previously to the first rise of water in the reservoir. 
The north drain delivered no water until after the spring rains this 
year. The first water came from it, however, before the water in the 
reservoir had raised to a height sufficient to furnish water through the 
soil to it ; therefore in the commencement, water from this drain was 
that which was supplied from rain-fall passing through the soil. In 
June, 1875, two weirs were added, one at the mouth of the north drain 
and one across the channel of the brook. The three weirs covered the 
entire quantity flowing off from the base of the dam collected from all 
sources. During the summer the quantity delivered by the two drains 
was nearly equal and ranged from 4,000 to 6,000 gallons each, with 
an increase on the center weir, carrying the total to 10,000 to 15,000 
gallons per day. As the Fall rains came on and the soil generally be- 
came more wet, the quantity increased. With each of the weirs one 
fact was very noticeable, that during rains and for some time after each 
storm or shower the quantity of water flowing off would be much 
increased, and on return of dry weather the quantity would decrease to 
about that given above. On the first day of January, 187G, the total 
quantity flowing off over the middle weir into the thread of the brook 
from all sources and which covers both of the others was 42,545 gallons 
per day. The last measurement was taken during the late thaw, and 
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when it naa knowD that mnch anr&co water from below the dsiD and 
upoD the ouler slope was fioding its way off over the weir. The quan- 
tity comiDg directly from the draios at that timo, exclueiTO of that from 
the sarftce, would undoubtedly decrease the total amount above given 
from one-third to ooe-half. The observations made dnriog the year 
lead to the codcIuuod that ihe water found here is not the result of a 
leak in the structure of the dam, hut only that which infiltratee through 
the soil, supplying the drains after the manner of springs, and that it is 
in no way directly connected with the reservoir. 

CONCLUSION. 

In concluding my labors, which have occupied so large a share of my 
time for nearly three years past, it is with great satisfsctioa that I state 
that io the discharge of my duties the weight of oare has always been 
lightened by a generous confidence extended to me on the part of yonr 
Honorable Water Board, and the time has passed all the more pleas- 
antly on account of the courtesies constantly extended by yon in onr 
intercourse. 

To my asaistonts, Mr. J. P. K. Otis and Mr. S. C. Heald, Jr, 
thanks are again returned for the unfaltering interest they have shown 
in the work from the beginning to the end of their labors, and for the 
fidelity with which they have performed the duties assigned. 

Respectfully submitted, 

PHINEHAS BALL, ChUf Enffirteer S. W. W. 
SpKiNGnELD, Mass., January IS, 1876. 
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A STATEMENT OF THE ORDER OF EVENTS CONNECTED WITH 
THE CONSTRUCTION OF TUE WORKS. 

Mat 28, 1872. — The act of Legialaturo authorizing the contraction of the 
works accepted by a popular vote of the city, and a Board of Water Commis- 
sioners elected. 

July 15, 1872. — The Board of Water Commissioners chosen May 28, organ- 
ized by the choice of a President and Clerk. 

April 6, 1878. — The Board re-organized and a Chief Engineer elected. 

April 17, 1878. — The Board occupy offices No. 17 and 18, Barnes* Block. 

April 22, 1878.— First visit of the Water Board and Engineer to Ludlow. 

Mat 5, 1878 — Commence surveys at Ludlow. 

June 17, 1873 — The first written report of the Engineer made to the Board 
of Water Commissioners. 

AuousT 11, 1878. — Contract for making sheet-iron shells for water-pipe 
awarded to C. L. Goodhue and Wm. Birnie. 

September 10, 1878. — The pump erected at the Connecticut river started. 

October 15, 1878. — Commenced work on Cherry Valley dam. 

October 80, 1878. — Commenced clearing the basin of the reservoir of brush 
and wood. 

December 27, 1878. — The first iron for pipe rolled by Goodhue & Birnie. 

January 17, 1874 — The first pipe tested which was made by Goodhue & 
Birnie. 

April 6, 1874. — Work commenced on trenching at Higher Brook and also 
Mi Cherry Valley dam. 

April 8, 1874. — The first piece of cast-iron pipe laid near Higher Brook, 
%ear Ludlow Center. 

April 18, 1874. — Commenced lining 24-inch pipe at shed by A. P. Chapin's. 

Mat 11, 1874. — Begin trenching near Higher Brook for 24-inch cement and 
"drought-iron pipe. 

Mat 18, 1874. — Commenced laying 24-inch wrought-iron and cement pipe 
"Xiear Higher Brook. 

June 22, 1874. — Commenced canal in basin of the reservoir. 

August 13, 1874. — Commenced grading for the foundation of the Ludlow 
«:3am. 
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Januabt 15, 1875. — Work suspended on stone work at gate-house, Ludlow 
dam. for the season. 

January 20, 1875. — Hydrants tested on Walnut and State streets. 

January 23, 1876— The stone work for the filter finished by T. N. Gold- 
smith. 

January 28, 1875. — Water turned into West State street, low service. 

Fkbruary 24, 1875. — Water came through Higher Brook canal into Cherry 
Valley reservoir for the first time. 

May 20, 1875. — Filling for the filter dam commenced. 

May 21, 1875— Cement walls at filter finished. 

May 28, 1875. — Messrs. McCabe & Healey recommence work on Broad 
Brook canal. 

July 1, 1875. — Finished clearing the basin of the Cherry Valley reservoir 
of wood and brush. This work has progressed continuously from October 80, 
1878. 

August 7, 1875. — Filter finished. 

Septemder 25, 1875. — McCabe & Healey finish Broad Brook canal. 

September 30, 1875. — Water let into Broad Brook canaL 

NoTBMBER 10, 1875. — ^The stone and earth work for the bulk-head across 
Broad Brook finished. 

November 18, 1875. — The Board of Water Commissioners occupy tlie new 
offices built for the department on Bridge street. 

NoYBMBBR 19, 1875. — Pump stopped at the Connecticut river. 

NovEMnER 20, 1875. — Commenced using water in the low service from the 
Cherry Valley reservoir. 
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QUANTITY OP "WATER 

8T0BED IN UPPER VAN HORN RESERVOIR FOR EACH FOOT IN 
DEPTH BELOW ELEVATION ABOVE CITT BASE 198.6 FEET. 



QUANTITY OF WATER 

STORED IN LOWBB VAN HORN RESERVOIR FOB EACH FOOT IN 
DEPTH BELOW Si ABOVE CITY BASE 1B8 6 PEET. 



QUANTITY OF WATER 

STORED IK LOMBAKD RESERVOIR FOR EACH FOOT IN DEPTH 

BELOW ELEVATION ABOVE CITY BASE 198.6 FEET. 
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BIGHT-INCH PIPB. 

843 feet in Taylor street, Cast-iron, high service. 

795 '* Worthington street, east from Main, . Cast-iron, high service. 

226 " Hillman street, Cast-iron, high service. 

248 " Pjnchon street, Cast-iron, high service. 

6S0 " Walnut street. Cedar to Hancock. . Cast-iron, high service. 

1,540 " Thompson street, .... Cement, high service. 

1,475 " Bay and St James, .... Cement, high service. 

8,925 *' Union street, Hancock to School, . Cement, high service. 

1,290 " Pendleton avenue, .... Cement, high service. 

4,435 " Central street, Cast-iron, high service. 

510 " Main street, Indian Orchard, . . Cast-iron, high service. 

294 ** Court street, Cast-iron, high service. 

846 feet for Are hydrants. 

16,557 feet total of eight-inch pipe. 

TBM-INCH PIPB. 

408 feet in Willow street, Cast-iron, high service. 

TWBLYB-IKCH PIPB. 

2,440 feet in Hancock and Walnut streets, . . Cast-iron, high service. 

581 " Mill street. Locust to Main, . . Cast-iron, high service. 

810 " South Main st.. Mill st to Mill River, Cast-iron, high service. 

25 " Locust street, Cast-iron, high service. 

8,856 feet total of twelve-inch pipe. 

8IXTBBN-INCH PIPB. 

2,920 feet in Main street. State to Liberty, . . Cast-iron, high service. 

908 " Federal street Cast-iron, high service. 

1,546 ** Pine street^ Cement, high service. 

6,464 feet total of sizteen-lnch pipe. 

TWBNTT-PODR-INOH PIPB. 

114 feet in Pine street, Cement, high service. 

NUMBER OF GATES AND HYDRANTS, 
^^ates, December 81, 1874, 267 

OATB8 8BT IN 1875. 

^Inch, » 1 

^inch, 5 

«.inch, 47 

Wpch 66 

Xo-inch, 1 

Xa-inch, 7 

Xe-inch, 2-128 

Total number gates, 895 
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accounting for the presence of the organio matter, and in assign- 
ing it, in the main, to a Tegetable origin. It is not necessary 'for 
me to enter into a description of the Ludlow reservoir itself, or to 
describe the location and surroundings. The facts relating to the 
construction and to the filling of the reservoir have been detailed by your en- 
gineer. It sufiBces to bay, that the very recent flooding of a considerable tract 
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METHODS OP ANALYSIS. 



re allowed to itand for lome eiglitf co honn io order that any 
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indiuitiona of the anouatofnitrogenoui organic matter in »olution. For the 
wke of uniformil; these tleteroiinnlioDB are made on portions of the water 
which Imve been passed throagh fine Swedish filter paper as in the case of the 
determinations made for several jean past for the State Board ofHeallti. 



The chlorine was determined vol u metrically by means of a standard solu- 
tion of nitrate of silver. It exists in tlie water in combination, mainly ai 
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To Charles 0. Chapin, Esq., President Springfidd Water Board: 

Dear Sir : — I hand you herewitli the results of my analysis of four sam- 
ples of water, taken from the Ludlow Water Works and submitted to me, by 
Hon. Phinehas Ball, January 17, 1876. 

Table I shows the free and albuminoid ammonia, the inorganic, organic 
and total residue, the chlorine and the amount of oxygen required to oxidize 
organic matter, in each of the four samples. The results are given in parts 
per 100,000, and in grains per gallon. 

The method of analysis, in each case, was this : — 

The water was allowed to stand twenty -four hours, protected from the 
action of the atmosphere. A quarter-litre was drawn off in a pipette from 
the upper stratum, and evaporated in a platinum dish which was carefully 
protected from dust, and kept at a temperature of 212^ F. in a clean hot-air 
chamber. When the water was neatly evaporated, the re8idue was poured 
into a capsule of Berlin porcelain, and evaporated to dryness at 212" F. 
Great care being taken to secure thorough drying by repeated weighings after 
exposure in the hot-air chamber, the increased weight of the capsule gave 
the total solids. The capsule was. then maintained at a red heat, till all traces 
of organic matter had disappeared. Carbonate of ammonia was added to re- 
store any possible loss of carbonic acid in reduced carbonates, and the capsule 
again thoroughly dried. The loss of weight by this treatment indicates the 
amount of " Organic and Volatile matter." 

The ammonia — free, and "albuminoid" was determined by the well 
known Nessler Method. 

The chlorine was determined by converting it into chloride of silver, and 
estimating it in the usual way by potassic chromate. 

The amount of oxygen required to oxidize, was determined by the use of 
permanganate of potussa as described by Dr. Angus Smith, in the Chemical 
News for September, 1869. The method consists in using the organic matter 
to reduce permanganate of potassa to manganous and potassic oxides, and 
converting those oxides into soluble sulphates. Of course it gives only a 
general notion of the amount of organic matter, but often conveys information 
of great value. For instance, in the Springfield water you will notice that 
the amount of oxygen required to oxidize organic matter, increases by pro- 
longing the exposure. This is a pretty sure indication that the organic matter 
is not putrid, or ready to become putrid, but is of vegetable origin. 

The veaty oohr of the water confirms this indication, as does also the amount 
of ammonia. Here I observe that the amount of oxygen required to oxi- 
dize such matter in the water, including possible nitrites, as acts within one 
two minutes, is very small. 

The amount of " organic and volatile matter,*' is not of itself a very 

reliable indication of the actual condition of the water. Regard must be 

had to the amount of chlorine — very small in the Springfield water — and 

ammonia, especially albuminoid. It has been considered generally true, that 

ti\e amount of albuminoid ammonia in a perfectly pure drink-water, should 
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Water Commissioiiers' Report. 
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To the Mayor and City Council of the City of Springfield : 

Gentlemen : — The Board of Water Commissioners herewith 
present their report for the year ending December 31, 1876. 

With the supposed completion of the water works at Ludlow 
at the time of making their last report, the Commissioners con- 
gratulated themselves that the labors and expenses of their depart- 
ment for the year upon which they were about to enter, would be 
confined to the adjustment of the few presented claims for dam- 
ages remaining unsettled, the extension of the street mains, the 
setting of such fire hydrants as the wants of the City might re- 
quire, and the ordinary care incident to the proper maintenance 
of a system of water supply of the character and extent of that 
committed to their charge. These pleasant anticipations were, 
however, not to be realized. Most of the claims have been 
satisfactorily arranged, but some have been carried to the courts 
to \q disposed of as the delay and uncertainty of the law may 
chance to determine, as it has been impossible to agree upon 
terms of settlement. A new class of claims for indirect or conse- 
quential damages has been pres«ed with much persistence ; de- 
mands so preposterous in their nature that the ingenuity of the 
claimants must have been sorely taxed in their invention as the 
patience of the Commissioners most certainly has been in consid- 
ering them at all. The Commissioners have rejected all such 
claims, and believe that future annoyance from all similar sources 
is effectually barred. 

The Spring of 1876 is memorable for the extensive destruction 
of dams and reservoirs, owing to the ravages of floods or the in- 
herent weakness of the works themselves. One of the most no- 
table instances was the breaking away of the Lynde Brook dam 



has been done. As has been said, the Commissioners were moved 
to incur the labor and expense of this work, not by any fear of 
iBunediate impending danger, but undertook it solely as a pre- 
cautionary measure against possible contingencies. The build- 
ing of a waste-gate at the place and in the manner adopted had 
been contemplated before, though the Commissioners are of the 
opinion that at no time in the history of the water works could it 
have been built at so little cost. The feeling of increased secur- 
ity among all interested parties on account of these improve- 
ments made u]>on the dams must be taken as the greatest com- 
pensation for the labor and expense incurred. 

During the year there have been laid and charged to construc- 
tion account 10,964 feet of street mains, of which 10,060.5 feet 
are high service, and 903.6 feet are low service, and there have 
been laid on account of maintenance 7,284 feet of cast-iron 8-inch 
pipe, to connect the 24-inch at the corner of State and Federal 
streets with the Van Horn reservoir, making a total of 18,248 
feet of pipe laid in the year, and swelling the total number of 
miles of pipe now laid in the City to 58|^q^ miles. 

The number of fire hydrants added during the year is 18, mak- 
ing the total number 278, of which 144 are high service, and 134 
low service. The number of gates set in 1876 is 26, making a 
total of 421. 

The Commissioners have had applications for the putting in of 
street mains in many parts of the City, but for the past year, as 
a rule, have restricted the laying to streets where a reasonable 
immediate income was promised, with a fair prospect of future 
increase. 

MAINTENANCE. 

The cost of maintenance has been unexpectedly great. It will 
be recollected that from Higher brook to the gate-house, a dis- 
tance of 3,736 feet, the 24-inch mains are of cast-iron, and that 
they were laid in a porous, sandy soil, saturated with water. The 
original laying was accomplished with great difficulty, requiring 
deep trenching and constant pumping, and was, in proi)ortion to 
its length, b}' far the most expensive portion of the whole line of 
pipe. In December, 1875, several leaks appeared at different 
points near the gate-house, necessitating the uncovering of the 
pipes. This work was be^un early in January, 1876. It was 



found that the joints of tlie pipes were made so imperfectly, tlut 
water had fonnd its way through them, and the bottom of th« 
trench being of the nature of quick-sand, the enda of the pipfli 
had sunk into the soft mass, and had separated. These pipes 
were taken up, n plank floor put down, upon which the pipei 
were placed, and the joiiita made in the most thorough 
manner. Subsequent]}' other leaks apjieareil on this part of th« 
line, and have been treated in a similar manner. The outlay in 
this direction, has thus far been about $8,000. and time alon« 
can determine whether further expense will be necessary. Dur- 
ing the progress of the work, the supply of water to the City has 
been kept up without interruption : part of the time by running 
the water directly from Higher brook into the pipes, and part of 
the time by feeding I'rum tlii> reservoir through that portion of 
the line undergoing repairs. 

Another heavy item in the i^ost of maintenance has been the 
expenditure for the line of pipe from the cornet of Federal and 
State streets to the Vim Horn reservoir. During the Summers 
of 1871 and 1875 it was found oecesaary to pump water from the 
Connecticut river to supply the demand on the low service pipes; 
and the expense <if this mode of supplementing the amount fur- 
nished by the low service reservoirs, for the year 1875, was nearly 
$5,000. The Commissioners bad entertained the belief that this 
expense might be avoided by feeding the low service reservoirs, 
during a season of drought, from the Ludlow reservoir, throu^ 
the pressure regulators at the corners of State and Main and 
Locust and Mill streets, but found by actual experiment, that 



limited, had become lavish in its use, and the consumption per 
capita had largely increased. To meet the enlarged demand ac- 
ceptably was a difficult problem to solve. The experience of 
other Cities with new reservoirs, iuclined the Commissioners to 
the opinion that some years must elapse before the reservoir 
could be relied upon to furnish water entirely unobjectionable in 
quality through the hottest weather in Summer, and if pumping 
water from the Connecticut river was to be resortod to yearly, 
and at a constantly increasing expeuHe, very serious inroads 
upon the income of the water works would be the result. Besides, 
the water of the river, though to appearance unobjectionable, is 
shown by chemical analysis to have many undesirable qualities, 
and it is liable to become worse year by year. 

It was, therefore, thought expedient to lay an 8-inoh, cast-iron 
pipe from the 24-inch main at the corner of Federal and State 
streets, to take the water from Ludlow to the Van Horn reservoir, 
that it might be there areated before distribution throughout the 
low service system. 

Instead of the water being discharged from this 8-inch pipe 
directly into the reservoir, it is, at the suggestion of the superin- 
tendent, discharged into a canal on the high bank south of the 
reservoir, and conducted thereby some 1,500 feet, whence it falls 
in a cascade into the bed of the natural brook feeding the reser- 
voir. By this means it is agitated and receives additional aera- 
tion, and so largely divested of its disagreeable taste, odor, etc., 
that little or no complaint of the quality has been made since the 
connection was made. 

The supply has been ample, and the pressure on the low service 
pipes has been uniformly held at its maximum point, a very im- 
portant matter bearing on our protection from fire. 

The Commissioners believe that there will be no further occa- 
sion for pumping. 

The cost of this entire work was $8,726.91. 

A report by Professor Nichols of Boston, upon the condition of 
the water in the reservoir, at different times during the past year, 
may be found in the appendix. 

WATER RENTS AND WATER TAKERS. 

The serious and long continued depression in business has had 
a marked effect on the amount of money received for water rents. 
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uid the expected increftse iu the number of water t&keiB in tboM 
parts of the City where the water hag been but recently intro- 
duced. Indian Orchard has furnished the largest nnmberitf new 
customers, as business in that section has not suffered as iti oth«r 
portions of the City. 

Owners of real estate in the City complain of the great difBcnltf 
of collecting rents ; great nnmbets of tenements are vacant ; prop- 
erty is contiiiuully changing hands, and frequent disputes arise 
as to ttKing the responi^iibility for water rent. Users of water for 
steam power have curtailed their business, and claims for abate- 
ment for various causes have been made and allowed to the extent 
r>f eight per cent, on the total rental. Notwithstanding all these 
drawbacks, there has been an increase of over 1,000 water taken 
in the different classes, as shown by the " comparative statement" 
in the appendix. 

In this connection it may be interesting to know, what are the 
facilities for water furnished by the City to the different wards, 
and the extent to which the inhabitants of these wards aTail 
themselves of their privileges. The following statement shows, 
as exactly as can be ascertained, the number of feet of diatriba- 
tion pipe, the number of families, and the number of water tak- 
ers in each ward. 

According to the last Census of the State, taken in 1875, there 
were in the City 6,981 families. Assuming the number of fam- 
ilies in the different wards to be unchanged during the year 1876, 
the families taking water from the City's pipes were as follows : 
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The amount charged for water rents for the year 1876, was 
9^7,038.06, but the abatements for the reasons heretofore stated, 
will reduce the receipts fully eight per cent. For a detailed 
account of the expenditures in this department* reference may 
be had to the report of the City Treasurer, who has the jiroper 
vouchers for every item. 

The amount charged to construction account up to December 
31, 1876, as appears by the books of the Commissioners, is 
$1,179,487.62. 

GENERAL REMARKS. 

The experience of the last year has in the opinion of the Com- 
missioners fully demonstrated the wisdom of rejecting all other 
proposed sources, and selecting the present locality as the source 
of the future water supply for the City. Many cities have suf- 
fered from lack of water while we have had "enough and to 
spare." The annoyance on account of the quality was of short 
duration, and shared in common with most towns. Onr water- 
shed is of such exceptionally good character that there can bo 
little doubt that there will be a marked improvement in the qual- 
ity of the water from year to year. By the kinchu^ss of Mr. L. C. 
Allin, of the U. S. Armory, the Commissioners are enabled to 
give a comparative statement of the rain-fall in the City and at 
Ludlow, although no allowance for melted snow is made in the 
account from Ludlow. 



Rain and Melted Snow, a» regiitered 6y L. C. AUin, at National Armory in Spring- 
Jiddy Mass,, 1876, and Raimjall cm regiktered bif the rain gauge at Lvdiow dam. 



At the Armory the minfall for 1875 was 
" •• •« *' •• «• ]874 i^ag 

«« l< •• U U U 1878 yf^ 





1876— MONTUB. 




ARMORT. 


LUDLOW. 






- 


• 


Inches. 
2.10 


Inches. 


January, 




2.027 


February, . 










5.65 


4.970 


Bfarch, 










8.47 


6.160 


April, . 










8.12 


2.617 


May, . 










3 81 


2.641 


June, . 










2.63 


2.130 


July, . 










4.59 


4.880 


August, 










1.40 


1.24 


September, . 










4.75 


3.085 


October, . 










1.21 


.527 


November, , 










3.48 


2.75 


December, . 










4.64 
45.85 


.84 


Total, 


1 • . . 


88.217 



46.98 

44.415 

47.025 



Location of Pipe Laid in 1876. 
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ONB AND ONB-QUABTBR INCH. 



211 feet, Lilian street. 



Wrought Iron, High Service. 



TWO-INCH. 



250 feet. Central street avenue, . 
226 feet, Cedar street, west from Pine, 
86 feet, Orleans street, 
204 feet, Ripley avenue, 



764 feet. 



FOUB-INOH. 



869 feet, Chestnut street, Indian Orchard, . 

874 feet. Cedar street, Indian Orchard, . 
1,006 feet, Hampshire street, Indian Orchard, 
1,176 feet, Benton street, .... 
76 feet, Morgan street, .... 

800 feet, James street, .... 
1,188 feet, Bowdoin street, .... 

648 feet. Myrtle street, .... 

140 feet. Linden street, .... 

180.5 feet. City Hall avenue, . 
1,860 feet. Pearl street, .... 



6,660.6 feet. 

104.6 feet, Water street, 
878 feet. Bridge street, 
686 feet, Fulton street, 
860 feet. Chestnut street, . 
696 feet, St James avenue, 
42 feet, Talcott avenue, . 



BIX-IWOH. 



Wrought Iron, High Service. 
Wrought Iron, High Service. 
Wrought Iron, High Service. 
Wrought Iron, High Service. 



Cement, High Service. 
Cement, High Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cast Iron, Low Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cement, Low Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 



Cast Iron, Low Service. 
Cast Iron, High Service. 
Cement, Low Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cement, Low Service. 



2,610L6 feet 



11 feet, Qnincj tUeet, .... Cut Iron, High Sarrlot, 
7,284feet,Feder«l,Saiiim«raiid Armory atraeti 

to Vtui Horn reterroir Cut Iron, High Serrioa. 

660 feet, Hampden itreet Cut Iron, High Serrice. 

IS fbet, Pinchon ttreet, .... Cut Iron, Higb Serrioa. 

8,008 feet. 



Qatei, December 81, 1876, 

Oatei Mt in 16T6 : 
S-inch 



Tot»t nnmber getat, 

Hydrant!, December 81, 18TG, 

Hydrant* wt in 1876 

Total namber hydrant*, 

High Service 144 

Low SerriCB, 184 



COMPAEATIYE STATEMENT. 
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SHOWING THE CLASSES OP CONSUMERS AND THE NUMBER 
OF EACH CLASS, DECEMBER 31, 1874, AND DECEMBER 
81, 1876. 





1874. 

9 


lOTS. 


1876. 


£anksy 


9 


9 


Bakeries, 














7 


9 


Boarding-houseSy 












33 


62 


64 


Breweries, 














2 


2 


Baths, 












439 


541 


613 


Barber-shops, . 






• 






14 


17 


18 


Churches, 












12 


12 


13 


Dye-houses, 












2 


2 


2 


Foundries, 












5 


6 


5 


Fountains, 














5 


rr 


Families, 










1 


3,637 


3,850 


4,239 


Green-houses, . 












3 


5 


G 


FTotels, . 










12 


12 


12 


Hose, 










► 1 


110 


383 


Laundries, 










!. 6 


7 


7 


Manufactories, 












50 


56 


50 


Markets, 










; 31 


39 


40 


Offices, . • 












88 


234 


354 


Photographers, 












6 


7 


7 


JBestaurants, . 












14 


16 


16 


School-houses, 












12 


15 


15 


Stores, . 










226 


262 


293 


Saloons, . 










34 


58 


54 


Stables ^ivery). 
Stables (Private), 










• i 14 


17 


20 










274 


317 


309 


Shops, . 










51 


56 


4() 


TJrinals, . 










; 131 


201 


209 


^^^ater-closets, . 










1,192 


1,497 


1,784 



REPORT 
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KNGINEERS WORTHEN AND ADAMS. 



■♦♦^ 



To the Board of Water Commissioners of Sjiringjield, Mass. : 

Gentlemen : — Agreeably to the request by letter from the 
Chairman of your Board, dated April 11th, to *' examine the dams 
connected with the new water works of the City and report upon 
their condition and probable safety," we have made examinations 
as requested, of the dams designated in your report of 1875, as 
the Ludlow dam, and the Cherry Valley dam — have suggested 
some experimental measures and the establishment of weirs at 
the springs at the latter dam, and now, after comparing the rec- 
ord obtained, and a re-examination, respectfully submit the fol- 
lowing report : 

REPORT. 

Preliminary to the personal examination, we were supplied 
with your reports containing description of the works and we 
had full explanation of the construction from the engineer, Mr. 
Ball, and his assistant, Mr. Heald, with exhibits of the large 
plans in the water offices. On arriving at the reservoir, we were 
met by the foremen who had had charge of the construction, and 
who had been sent for by you, and were accompanied by the 
engineers, Messrs. Ball and Heald, and Mr. Philbrick, C. E., on 
the part of the mill owners below. 

Beginning with the Ludlow dam, at our suggestion a trial pit 
was sunk across the line of the piling wall, to exhibit the char- 
acter of the masonry, and to determine the effect of the wall in 
obstructing the flow of the water through the dam, and by 
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design of carrying a waste-pipe through the body of the dam 
and especially at so low a level. It is true there is no apparent 
evidence of weakness from it, but it should have been avoided. 
As a relief to the reservoir, and a means of drawing it off, the 
size of the pipe with reference to the capacity of reservoir makes 
it of no use. Its purpose was for relief in time of construction. 
Broad Brook canal affords a means of drawing down the reser- 
voir inadequate for prompt drawing down, even when the reser- 
voir is full, and impossible below four feet. 

Some adequate means should be provided, and we advise, there- 
fore, that a channel should be cut through the ledge at the south 
end of the dam, six feet wide by twenty-four feet deep from the 
high water level, with upper and lower gates ; we would advise 
that the waste main should be kept closed, as at present, and if 
the springs near the gate-house at the foot of the outer slope 
should increase in flow, that earth be deposited on the upper 
slope, the earth preferably to be of screened gravel and loam 
from the hills near the Ludlow dam, and such precautions taken 
in its deposit by chutes that the layers shall be uniform. 

Whilst from all the information that we have been able to get, 
personal examination and oral testimony, the work seems, as a 
whole, to be of good character, well designed and well carried out, 
with no show of immediate danger ; yet in view of the great inter- 
est at stake, the amount of life and property at risk in case of a 
break in the dam of such an immejise reservoir, we think that 
other and greater precautions should be taken. We therefore 
recommend the construction of two coffer dams, in the positions 
shown in the accompanying sketch, by which two small basins or 
reservoirs will be cut off from the main reservoir, one in connec- 
tion with the Ludlow dam, one with the Cherry Vallej'^ dam, hy 
which a break in either of them will have only the effect of 
drawing off the connecting basin, and with but little risk. The 
coffer dams to be composed of two rows of i)iles 30 feet apart, the 
piles to be of timber, eight inches thick, random widths, tongued 
and grooved, driven close and well into the earth with exterior 
timber strings and iron cross-ties ; the space between the rows 
of piles to be filled in with screened gravel and loam ; the 
piles to be cut off at the level of the roll-way, and the space 
between the rows paved. In the deepest part, cobble stone to be 
deposited against the lower row of piling, and gravel against the 

8 
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npper ; a wooden hex or channel to be constructed through the 
coffer dams, six feet wide by twenty feet deep, with piovisioD for 
slip plank gates. Whilst as before stated we do not at present 
find evidence of dangerous weakness in the dams, we strongly 
advise the precautionary measures of the coffer dams as affording 
at a moderate expense, elements of security that should not be 
neglected in view of the large interests at stake. 
Respectfully submitted, 

WILLIAM E. WOKTHEN. 
JULIUS W. ADAMS. 



Boston, May 26, 1876. 
Edward Atkituon, Treag. 

Dear Sir: — I received a note from you on the 17th ult., re- 
questing me " t« examine the dams and works of the City of 
Springfield in Ludlow, with a view to detecting any probable or 
possible cause of weakness," etc. 

On the 18th and 19th ult, I made such an examination, in 
company with Mr. W. E. Worthen and Mr. J, W. Adams, who 
were employed for a like purpose by the City of Springfield, and 
would now make the following 



REPOET. 
The works of the City of Springfield consist of a storage r 
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Valley" dam. It is 2,350 feet long and 39 feet high over the 

brook channel. It flows some 445 acres, impounding about 

2,000,000,000 of gallons of water. This pond is flanked by the 

natural slopes of the hills, except at one point, viz : at the 

south-west corner of the basin, where there is a gap between the 

hills, requiring another dam, about 500 feet long, and 22 feet 

high, to complete the enclosure. This is called the " Ludlow " 

dam. 

LUDLOW DAM DEFINED. 

It is under this that the mains are laid for the supply of the 
City. The saddle or divide on which this dam is built, separates 
the drainage of ** Broad brook" from that of "Higher brook,'? 
so that any breach in this dam would discharge some 20 feet 
of depth from the top of the reservoir into the latter valley, 
reaching the Chicopee river below Indian Orchard, and about 
half-way between there and Chicopee Falls. 

CHERRY VALLEY DAM DESCRIBED. 

To begin with the eastern or " Cherry Valley " dam : 
It is constructed of earth-work of ample width, 25 feet 
across the top, with slopes of two to one on both sides. The 
materials were taken from the adjacent hills, the pits being now 
mostly under water, but from what little can be seen of the mate- 
rial in these pits, it appears to be an excellent one for the purpose, 
being a clayey gravel mixed with stones, capable of making an 
impervious dam when properly handled. 

WALL IK DAM. 

There is a diaphragm wall through the axis of the dam, made 
of rubble masonry laid in hydraulic cement. A part of this wall 
was laid with a thickness of eighteen inches, /. e., a single wall 
and a part three feet, six inches thick, laid double, with a fllling 
of concrete. It is said to be all carefully pointed on both sides. 
With such a good material for earth- work as exists here, I do not 
attach much importance to this wall. 

FOUNDATION. 

The foundation of this dam is said to be of the same sort of 
U^iaterial which was used for the filling, viz : a cemented, clayey 
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gravel, with stones. The foreman, wfao worked at its conatructioii, 
and the engineers in charge, all speak of one considerable vein of 
loose sand which was found in tliis foundation, covered with harder 
material. This vein was dug out as far as the limits of the dam 
extend. Somt smaller veins of porous material were also encoun- 
tered in preparing the foundation trench for the wall, but the por- 
ous material is said to have been all removed from the base for a 
width of some 80 feet in the bottom of the valle}'. 

TRENCH FOR THE WALL. 
The wall, aa we are told, was started in a trench from one to 
three feet deep in the " bard pan." Test pits ore said to have 
been dug at several points, to a still greater depth, revealing only 
a similar formation. It is, of course, impossible to learn now, 
from inspection, anything of the nature of this material on which 
the dam was founded. Our only source of information is in the 
testimony given by those who saw the work done. The bottom 
was of a character to satisfy the engineers and foreman who were 
in charge; it doubtless appeared to them to he sufficiently im- 
pervioua to water. But the existence of porous veins in such a 
material is by no means unheard of ; in fact, there was at least 
one such vein found here, as admitted, and dug out at this very 
place. Others may exist at greater depths, and if so, they may 
lead to filtration under the body of the dam. 

BODY OF DAM IS MORE SATISFACTORY THAN 
FOUNDATION. 
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of the valley. A portion of this water is doubtless supplied from 
the rainfall upon the land in the immediate vicinity, but another 
portion doubtless comes through under the dam. How much is 
due to each source, it is impossible to determine ; but in order to 
make some estimate of it, and in order to ascertain if the dis 
charge is increasing at any time, weirs have been constructed, by 
which the flow is gauged at frequent intervals. This record, if 
kept up for a year, and perhaps during a shorter period, may fur- 
nish data from which definite action can be planned. 

LEAKAGE AND DRAINAGE GAUGED. 

In Mr. Ball's last report, January, 1876, p. 35, it is stated that 
in June, 1875, before any great depth of water liad accumulated 
in the reservoir, the total flow over these weirs amounted to 
10,000 to 15,000 gallons per day. On January 1, 1876, the total 
flow had increased to 43,545 gallons per day, which increase was 
imputed to the accumulation of water from rainfall on the adja- 
cent surfaces, ''when it was known that much surface water from 
below the dam and upon the outer slope was finding its way off 
■ over the weir." Now the records recently made, and which I have 
computed by the same formula as used by Mr. Ball, give the total 
flow at this point as follows : 

OALS. PSR DAY. 

40,868 
1,059 
8,819 
1,582 

22,798 



May 4th, 18th, and 19th, average from north drain, 
•• •* '* " " from spring near north drain, . 
*• " " " " from drain of gate-house, . 
•• " « «i «« f^TQQi culvert below gate-house, 
" " " " " from south drain, 

Total in twenty-four hours. 



70,056 



As no surface water is now contributing to this flow, the in- 
crease from other sources is upwards of 60,000 gallons per day, 
since last January. It is difficult to account for this on any 
^ther supposition than that it percolates through under the 
itfoundation of the dam. 

NATURE OF RISKS. 

So long as it comes in a difhised way, as at present^ no harm 
Ci^an come of it ; but if the percolation at any one point or points 
should increase to such a degree as to bring solid material along 
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diameter of the main under the Ludlow dam is somewhat greater, 
but I suppose the first convenient place for blowing off to be at 
the bridge oyer the Chicopee at " Indian Leap.'' Supposing the 
whole size of the pipe to be opened there, and allowed to discharge 
into the river, the distance being given as 1^2,853 feet, and the 
fall 172,0 feet, the discharge would be only about 21 cubic feet per 
second. If this be added to the 69 feet at the waste-pipe, we 
have a total discharge of only 90 cubic feet per second, by which 
some 67 hours would be required to reduce the level a single 
foot ; for the upper foot in the full reservoir contains 18,600,000 
cubic feet. The cubic contents of every succeeding foot of depth 
would be very much less than that of the layer above, but the 
head or pressure would be also continually less, and the rate of 
discharge be thereby diminished ; so that by the two pipes as 
above described, about a month would be required to reduce 
the level 20 feet. Perhaps some nearer place for blowing oft' 
from the main can be found between Chicopee river and Ludlow 
dam, by which the discharge from the 24-inch main could be 
increased ; but even with this help, it seems as if the present 
means for getting rid of the water were (juite inadequate for relief 
in case of an emergency, and as if prudence would require some 
further means to be provided, by which such discharge could be 
more rapidly effected, and at the same time kept within control. 

PRESENT MEANS OF DISCHARGE INSUFFICIENT. 

The water could perhaps be rapidly lowered by cutting a trench 
through some shallow part of the dam near its north end, but 
such a course would be attended with more or less damage to 
property, and the efflux might not be easy to control after getting 
started ; i, e., such a new water course might ra2)idl3^ scour out a 
deep channel and do an indefinite amount of damage. This 
would, of course, depend largely upon the nature of the material 
over which the water would run, which is difficult to determine 
beforehand with any degree of certainty. 

SYPHONS. 

Among the appliances which would render a more rapid dis- 
charge quite "controllable, the least costly and most ready of ap- 
plication would doubtless be by laying syphons of large pipe over 
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thi! south end of the dam. These could be laid upon native soil, 
where settlement need not be feared, if placed near the present 
toll-way or overflow, they could be applied at once, and extended 
(town the inner slope when needed, as fast as the water should 
recede. If placed just below high water at the crown, they would 
fill themselves at first, and could be easily controlled by ordinary 
stop-gates. 

The Ludlow dam, — as stated above, is but 22 feet high. It is an 
earth dam with a diaphragm wall, but the earth is of a quality 
infLTior, to that which was used at the Cherry Valley dam ; in 
fiict, it id a porous, clean, gravelly sand, contMning a small 
i]uantity of loam near the wall, it is said ; but it is a better ma- 
terial for a filter, in its present condition, than for a tight dam. 
The foundation is said to be a hard gravel, without much clay, 
and somewhat porous. This dam is, however, very broad, being 
:i5 feet wide at the top with an inside slope of two to one and 
very flat outside, about four to one for a fall of 10 feet, and thence 
still more flat. It is flanked here hy a mass of rubbish taken 
from itH foundation, and by the grading for a new road nearly 
100 feet from its crest at the east end, and still wider at the 
west end. This lin^ited height and great breadth presents such 
a mass of material for the water to soak through, that the soak- 
age is very much diffused. No spot carries water enough to 
inilic.ite any present risk of bringing silt or sand with it. The 
Cum miss ion ers are distributing loam over the inside slope and 
along the bottom of the canal which leade from the deeper por- 



parte, and as to the nature of the bottom on which they ore 
founiied, it is impossible to form any opinion now, except from 
such evidence as can be got from tliose who saw the work done, 
and from the fact that it was done by day's labor and not by con^ 
tract. Several hours were spent in taking evidence from the ser- 
ernl foremen and engineers who bad the charge of the work, all 
of which goes to show that some pains were taken to secure thor- 
oughnoss, and if it wiis not secured, it was rather through lack of 
judgment than l»i:k of disposition to make good work. No fur- 
ther indications of insecurity can now be found than the soakage 
described above, whieh appears in both dam.t to take place 
through tlie material on which they were built rather than 
through tJie structurea themselves. 

There seems to be nothing further to be suggested at present 
and as the work is under careful BUporvision, any new develop- 
mi'iits will be likely to be met with prompt and judicious treat- 
ment. The suggestions made above concerning providing means 
for a more nipid discharge of the water are merely pi-ut/ential, ae 
tending to avoid the damage to property which might enene if 
the water were to get beyond control. They would not involve a 
large outlay, but their value, in case of need, would depend largely 
upon the amount of vigilance used in detecting the first serious 
symptoms of failure. 

If such means had existed at tlu' Worcester dam, much might 
have been saved by their use, for ample warning was given in 
thiit case, and has been in other similar cases directly before the 
disaxter. 



CITY ENGINEER'S REPORT. 
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To the Board of Wafer Co itiwijtfti oners of fho Citif of Springfield : 

Gentlemen : — In accordance with the re(|!iest of your Chair- 
man, I have examined the report of Messrs. "VVorthen & Adams, 
relating to the Ludlow reservoir, and also tlie proposed sites of 
the coffer dams recommended by them, and I herewith submit a 
sketch showing the method and also estimates of the cost of car- 
rjiog out their recommendations. 

ESTIMATE OF THE COST OF CARRYING OUT THE RECOM- 
MENDATIONS OF MESSRS. WORTHEN k ADAMS. 

Coffer dam, Ludlow Valley, :^11,600 

Cofler dam, Cherry Valley, 86,000 

Waste-gate, Cherry Valley, 5,500 

Total, 953.000 

The basis of this estimate is as follows : 

LUDLOW COFFER DAM. 

80 round piles, at 94, driven, 9820 

180 thonsand spruce sheeting, at 920, 3,600 

10 thousand white pine tongues, at 935, 350 

12 thousand hard pine walings, at 980, 360 

12 thousand bard pine for gates, etc , at S80, 360 

20,000 pounds wrought iron, at 4g, 800 

2,160 pounds cast iron, at 8c, 64 

Labor on walings, sheeting, tongues and gates, 1,700 

7,000 cubic yards earth filling, at 25c 1,750 

150 cubic yards stone filling, at 91» 150 

480 cubic yards stone paving, at 92 960 

Castings and fillings fur gMtes, superintendence and contingencies, 1,086 

Total, 911,500 



CHEBRT VALLEY DAM. 

240 TOUDd piles, at 94. driTen |»60 

480 HiuumdJ ■pru(« ilieetinij, at 820, 9,000 

26 Ihou&nnd wliite pine tunguei, at 9S5, 910 

82 tliouMnd hard pine walinga, at 980, 9B0 

12 iliouwnd tiard pine, for giitei, £u., at 930 860 

&e,000 poundii oTought iron, at 4c 2,SD0 

6,700 puundi cut iroD, at 8c 20O 

Labor on iraUngB, (lieeling, to>igue« tad gales, .... 6,000 

Enrlh filling, 24,000 cubic yarda, nt 40c 9,000 

Stone fllliag, l.-JDO cubic ^ardt, it 91. 1,200 

Slone paving, I.S&O cubic yards, at 8*i, '2,700 

Cn>lin|[s and fltlings for gal«i, iiiperinlendence and contingende* . . i^SlO 

936,000 

WASTE. WAY THROUGH ROLL- WAY OF CHERRY VALLBY DAM. 

1.6C0 cubic yards excavalion eartli and rock, al 91-26, . 92,000 

900 square yards of paving and nibble wall laid in cement, at 92.50, . 2,2G0 

Matonry around gates, 260 

Gates, frame and setting GOO 

Contingencies GOO 

95,600 

In estimating for waste-waj' as above, no provision is made for 
a colTer dam, for the reason that tlie plans of the roll-way show 
the ledge very near the overflow atone at the center. By com- 
mencing the wast&-way at the lower end and removing the paving 
and rubble wall, the excavation could be made to a suitable point 
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meace a tttiff cU; puddle wall 12 feet thick, and bring this 
wall up to the surface of the ground. Where the bottom was 
ledge, it would be neceRsary to insert one ot more pure cement 
walls in the clay puddle to prevent the water passing along the sur- 
face of the ledge, and tendering the clay liable to slip. From the 
snrface of the ground to within two feet of the top of the dam, 
after removing the paving and a portion of the material upon 
the slope, carry tip the puddle wall, resting upon the elope, 
and gradually decreasing in thickness to eight feet at the top. 
This thickness would give about three feet at right an^es 
with the slope. As fast as the puddle wall was completed, fill 
out the inner slope with the best material the vicinity affords, 
to a line that will give a slope when completed of two and on*- 
half to one, with an addition to the top thickness of six feet. 
Upon this material replace the stone paving laid in cement 
mortar of "four to one," to prevent the boring of the bank and 
pnddle. The clay paddle to be deposited in layers not exceeding 
four inches in thickness, and thoroughly tamped with iron tnatils, 
or cut fine with a spade and allowed to settle under water, before 
putting on the next layer. 

While the waste-way was being constructed, the drains at the 
foot of the outer Bloi>e could be uncovered, and the length of dam 
to which it would be necessary to apply this treatment, pretty 
accurately determined, And your Board would have opportunity 
to satisfy yourselves of the feasibility and probable value of this 
means of relief. 

1 herewith submit a sketch, showing the proposed change in 
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However, if the waste-gate is built as proposed, and the dam 
closely watched, if signs of weakness appear the water can be 
drawn down, and then these repairs made ; but till then *' eternal 
vigilance ' " must be the i>rice of safety. 

Respectfully submitted, 

GEORGE A. ELLIS, Citif Engineer. 
July 1, 1876. 



City Engineer's Report. 



To the Board of Water Comntistionei't of the Cit'j of Spring- 
field. 
Gentlbhkn : — In accordauce witli the request of your Chair- 
man, I herewith xubmit a description of the work executed at 
the Ludlow reservoir the past season under my direction, with 
some other items of interest relating to the reservoir. 

WASTE-GATES AND CANAl. 

In explanatiou of the difference in cost between my estimate 
of July Ist and the work as executed, I would say that — 

The plan finally adopted, while attaining the same result an 
thiit expected in my first report to your Board, was entirely dif- 
ferent ill the materiala used, and more elaborate in mode of con- 
struction, stont; being substitutud fur brick in the masonry 
arouud the gates ; the masonry itnetf extended to allow the iutro- 
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On the 13th of August, work was begun for waste-gates and a 
canal through the roll-way at the southerly end of the Cherry 
Valley dam. This canal extends from a point 210 feet outside 
the stone overflow, to 120 feet inside, or 330 feet in all. In the 
canal, nearly in line with the spiling wall, has been set the gates 
and masonry therefor ; a plan and elevation of which is shown 
on page 35. The two lower gates arc of iron, six feet by two 
feet, four inches each, resting on a granite sill 19 feet below 
the surface of the overflow stone in the roll-way, while from 
the cap stone above these gates to the surface of the overflow, 
are plank or timber gates six feet in width, sliding in grooves cut 
for them in the masonry. Besides these, provision has ' been 
made in the masonry for another timber gate, inside the others, 
extending the entire depth, for use in case of any accident occur- 
ring to the lower gates. 

The gate masonry is first class granite work, resting upon and 
to a considerable extent surrounded by ledge, and is secured 
thereto and to itself by a continuous line of one and a quarter 
inch iron dowels, reaching from a foot into the ledge beneath to 
the center of the top stone, each dowel driven home through a bed 
of cement, thereby ensuring a perfect fit and affording protection 
against rust ; it is further secured to the ledge and surrounding 
masonry by iron clamps of the same size as the dowels, which 
latter pass through eyes on the clamps, made for that purpose. The 
clamps are wholly encased in rubble masonry and are shown as 
well as the dowels, on the elevation by dotted lines. The gran- 
ite stone, on the water and gate surface are fine cut work; 
the ends and back, rock face ; the beds cut to joints of three-six- 
teenths of an inch ; and were laid in Portland cement. On each 
side of this work is a large amount of rubble masonry, the stone 
for which were mostly taken from the ledge itself in making the 
excavation, and which pains was taken to have laid solid in 
cement mortar. 

In making the excavation for the canal and masonry, much 
difficulty was occasioned by the character of the syenite ledge, 
through which the canal passes. Eor a considerable depth it was 
very seamy and contained a large amount of decomposed rock, 
necessitating more care in blasting, a greater amount of drilling 
per cubic yard removed and a much larger amount of total exca- 
vation, as all loose material between the abutments of the roU- 
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The Holyoke Machine Company furnished the iron gates and 
hoisting apparatus^ which latter is of the worm gear pattern, fur- 
nished with hand wheel, similar to those used for head gates of 
canals, hy numerous manufacturing estahlishments, and present- 
ing in their use nothing novel or untried. 

Over the gates and hoisting machinery has been built a corru- 
gated iron building 37 by 10 feet, extending entirely across the 
roll-way, and the bridge has been replaced by another just west 
of the gate-house. 

Not the least of the benefits to be derived from these gates 
will be the means they afford of changing the water in the res- 
ervoir, either by allowing Broad brook to flow through it and 
out at the waste-gates during the cooler portion of the year, or, 
by drawing off water from the surface or the bottom, as the con- 
dition of the water may require. 

The capacity of these gates as a safety valve for the reservoir, 
with the pond level with roll-way, is about 270 cubic feet a second 
for each gate, or both 540 cubic feet, and by drawing up six and 
one-half feet of the top of the plank gates, this can be increased 
195 cubic feet a second, or the three combined can draw the first 
foot of water below the roll-way at about the rate of 720 cubic 
feet a second, or with no water running into the reservoir, in 
seven hours. This discharge, together with the Broad and 
' Higher brook outlets, would lower the pond about four feet the 
first twenty-four hours. That this discharge is as large as should 
be drawn, is fully shown by the following comparison with the 
Chicopee river, which by the valley of Broad brook, is about 
two miles distant from the reservoir : 

Mr. J. P. Kirkwood, C. E., of Brooklyn, N. Y., estimates 
the dry weather flow of the Chicopee river at 144 cubic feet a 
second, and Mr. S. S. Chase, of Holyoke, estimated the average 
flow at 500 cubic feet, while the maximum flow of which I have 
any evidence is a depth of six feet and one inch on the dam at 
Indian Orchard, equal to a flow of 19950 cubic feet a second. 
The discharge of the gates would be five times as much as the 
dry weather flow, l-f^V tinges the average and 3^ per cent, of the 
maximum flow, or the gates would increase the depth of water 
on the Indian Orchard dam, in the latter case about \% inches. 
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water, or by comparing lines of the same depth, of the distance 
through the dam at any elevation upon any part of its length. 
The figures on the contour lines indicate the depth of water in 
feet below the overflow stone in the roll-way. 

LUDLOW DAM. 

Since my report to you of July 1, 1876, the supply-pipes 
through the Ludlow dam have been uncovered for a distance of 
150 feet southerly, or outwardly, affording ample opportunity for 
examining the dam at its weakest point. And I am now more 
thoroughly convinced of the security of this dam, and also of the 
impossibility of water flowing through on the line of the supply- 
pipes to any great extent, as the pipes for about 50 feet are em- 
bedded in and thoroughly covered with cement concrete, form- 
ing a tight joint at the wall,, as we have seen, and furnishing a 
resisting medium for the passage of water, that will silt up rather 
than otherwise, while the spiling wall, with the water in the 
pond 12 feet higher than in the trench, shows very few places 
where the water comes through at all, and nowhere in large 
quantities. 

With the drying of the earth caused by drawing down the 
pond, the stopping of all leaks in the supply-pipe and the silting 
of the sand by the loam deposited upon the inner slope, the 
amount of water flowing away from this dam will sensibly de- 
crease. 

BKOAD BROOK CANAL. 

Three overflows, each five feet in width and level with the 
overflow in the roll-wayjof Cherry Valley dam, have been built in 
Broad Brook canal, two of these are able to draw the water to a 
depth of two feet below the overflow and one of them, to the bed 
of the canal. 

Balanced gates have been hung at the inlet from the Belcher- 
town reservoir into the canal, in such a way that any consider- 
able increase in the current will shut them, and flap gates have 
been hung at the entrance through the Cherry Valley dam into 
the Ludlow reservoir, in such a manner that a current from the 
reservoir into the canal would close them. By means of the* 
overflow gates and those at either end of the canal, the canal can 
be drawn down without interfering with either reservoir, while 
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the overflows, preventing the water in the canal getting higher 
than the overflow line, will very much lessen the danger of a 
breakage like that of last Spring, while the gates closing of tbem- 
selvea at either end of the canal in case of Buch a disaster, would 
reduce the damage to the smallest possible amount. 

REMARKS. 

In conclusion, I would remark, that the magnitude of the res- 
ervoir and all of the works connected therewith, render it proba- 
ble that something will need to be done each year for some time 
to come. A work of this extent was never perfect at the outset, 
and we could hardly expect this to be an exception, but each sea- 
son, with the experience gained, will enable you to make progress 
towards completion, and unless something unexpected takes place, 
you will not again he called upon to make an expenditure nearly 
BO large as that of the last year. 

If the works were nearer town, so that a larger number of cit- 
izens could and would examine for themselves, I think they 
would more fully appreciate the difficulties encountered and the 
degree of success you have met with, while for myself, although 
to a considerable extent familiar with the site of the reservoir, I 
was surprised to see the pond drawn down 12 feet without expos- 
ing any swamp at any point, the shores being quite steep, and 
except the farming land at the northwesterly portion and the sand 
hills near the gate-house, of the same rough, rocky character as 
that outside of high water mark. 
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C. O. Chapin, JEsq,, PreMent of Board of Water Oommissionera, 
Springifieldf Mass: 

I>BAB Sib : — ^During the past Summer and Fall I have made 
weekly chemical examinations of the water of the Ludlow reseryoir, 
and have made, also^ microscopical examinations of the minute 
forms of vegetable life found in the water. The specimens of 
water have been collected by the person in charge of the reservoir, 
and have been received promptly and in apparent good order. I 
should, of course, have preferred to collect the samples myself, 
but that was impossible. 

The results of the chemical examination are presented in the 
table which is appended. The water would compare favorably 
with any soft (pond or river) water, which is used for domestic 
supply, were it not for the abundance pf vegetable growth, — mi- 
croscopic plants belonging to the lower orders. The mineral 
matter is small in amount and very constant in character; the 
amount of vegetable matter, especially in suspension, is subject 
to considerable variation. It is, of course, impossible to form a 
perfectly just idea of the amount of the vegetable growth in the 
reservoir, by one examination of a small specimen of water col- 
lected from a single locality ; still the difference in the table be- 
tween the ^' Total Solid Residue '^ of the filtered and unfiltered 
water will give a tolerably good idea of the amount of suspended 
matter which is, in the main, vegetable. This vegetable matter, 
when alive and scattered through the water, gives scarcely any 

noticeable taste or odor to the water ; but in its decay becomes 

6 
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source of no inconvenience. The New Britain reservoir, filled 
many years ago, has annually a similar growth, which the pres- 
ent year was the Clathrocystis as at Ludlow. Whether it is the 
same growth every year, I do not know. Analogy would lead us 
to infer that if the Ludlow reservoir be kept reasonably full (this 
Fall it was drawn down), there] will be less and less vegetable 
matter taken into solution by the water, and although it will 
always be liable to vegetable growth, the time during which the 
water is unpleasant to use will become shorter and the inconven- 
ience less marked. 

Although we know some of the circumstances which favor the 
increase of these microscopic plants, we know no means of abso- 
lutely preventing their appearance. It is possible to filter the 
water, and to remove a great deal of the troublesome matter, and 
this can be done quite satisfactorily by the individual consumer. 
To make filtration on the large scale at all efficient, it is my 
opinion the water should be delivered immediately to the water- 
takers. 

I am inclined to think that even if filtration were performed 
at the reservoir, it would be doubtful if all cause of complaint on 
the part of the consumer would be avoided in the City. 

Your own experiments would seem to indicate that aeration 
after the passage through the pipes, is effective to a considera- 
ble extent, but not having made personal observations, I cannot 
speak with authority on this point. 

I hope it will be possible to continue the observations on the 
character of the water and the nature of the vegetable growth, 
diuing the coming year. 

Yours very respectfully^ 

WM. EIPLEY NICHOLS. 

Mass. Instjtute of Teghnolooy, 
Boston, January 1, 1877. 
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Water Comini ssioners' Report. 



To the Mayor and (Jit// Counril nf thf, Ciiij of Sprlngjiehf, Mass. 

Gentlkmex : — The Board of Water Commissioners 
present herewith their report for the year ending 
December 31, 1877. 

The work of the past year included : Firsts the 
laying of water-pipes and the erection of fire hydrants 
in such parts of the city as the convenience of the 
inhabitants and the protection of property from fire 
seemed to demand ; reference being had to the 
income to be derived therefrom immediately or in 
the near future. 

Second. The proper maintenance of the 60 miles 
of pipe laid to and in the city, keeping it in a safe 
and serviceable condition, the preservation of the 
water in the reservoirs and pipes in such a state of 
purity as was possible by drawing off the water at 
the gates and flushing of the pipes at such times as 
have been found necessary, and the careful analysis 
of the Ludlow water conducted under the charge of 
Professor W. K. Nichols, of the Massachusetts Insti- 
stitute of Technology, Boston. 

Third. The collection of water rents, attention 
being given to the use of water meters with reference 
to their reliability, their effect upon the income of 



the City from th« sale of wnter, and the data which 
they furnish for the establishing of new or the modi- 
fication of existing rates. 

Fourth. The settlement of claims for damages for 
taking water for the use of the City, or for land 
damages, llowage damages, etc., coni^equent upon the 
taking and using of the water. 

The divisions of the work of this department will 
be considered separately and in the order named. 

FIRS'l', CONSTRUCTION. 

There have been laid during the year 2,445 feet of 
six inch pipe, 4,602 feet of four inch, 1,063 feet three 
inch, and 5,368 of two inch, making 13,478 feet of 
pipe laid this year, and the total length kid in the 
City to the present time 6lAVi> miles. 

The number of gates .set during the same time i» 
21 ; total number 442. 

There have been set 19 public fire hydrants, mak- 
ing 297 in all belonging to the City, of which 154 
are attached to the high service, and 143 to the low 



\. 



SECOND, MAINTENANCE. 

The measures adopted by this Board in 1876, to 
insure the stability of the dams, and maintain the 
control of the water in the reservoirs, and the 
thorough manner in which the work was done under 
the superintendence of City Engineer Ellis, have pro- 
duced the most gratifying results. The (.Commission- 
ers have heard of no apprehension concerning the 
strength and safety of the works during the past year. 
Careful measurements have been made of the water 
flowing over the weirs at the foot of the two dams, 
and a daily record kept. The amount of water pass- 
ing over the weirs has been insignificant, and the 
variation in quantity has been very slight, showing, 
however, a general decrease. Immediately after a 
heavy rain a trifling increase has been perceptible at 
some of the weirs. 

The record of the rain-fall at Ludlow has been kept 
for 10 months of the vear, and is as follows : 

March, ...... 

April, ...... 

iX&nY, ...... 

June. ...... 

July, ...... 

August, ...... 

September, ..... 

October, 

November, 

December, 

The amount of rain and snow (in inches) as regis- 
tered at the National Armory, Springiield, Ma^.^ by 
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Lucius C. Allen, for the year ended December Slst, 
1877, and is as follows, ziv: 



HOMIH. 


Det-lliof 
Snow. 

12.75 


nultol' 


Bcmark*. 


January 


3.24 


Nearly an average fall. 


February 




U.80 


Very dry. 


Maroh 


u'. 


8.12 


Extraordinary amount of anow 

and rain. 


April 




2.95 


Dry. 


Mav 




1,11 


Dry. 


June 




3.39 


Nearly an average. 


July 




4.34 


Nearly an average. 


August 




2.33 


Dry. 


September 




0.78 


Very dry. 


October 




8 39 


Extraordinary rain-fall. 


Xovember 




i>.95 


Excess. 


December 


0,80 


1.06 


Dry. 


Total 


28.5ii 


42.40 


Leas than the average amount. 



On the supposition that the rain-fall at Ludlow for 
the months of January and February was the same 
as at the Armory, the fall for the year would be 
39.3U5 inches. 



the water, although for a few weeks it was not so 
free from mipurities as to be entirely satisfactory. 
Professor Nichols has been employed to continue his 
analyses of the water, and his report thereon will be 
found in the Appendix. His opinion in regard to the 
comparative purity of the Ludlow water and that of 
the wells in the City will be read with interest. 

The cast iron pipe near the reservoir continues to 
be a source of annoyance and expense, and the work 
of relaying has been carried on during a good portion 
of the year, at an expense of $3,033.98. About 850 
feet more remain to be taken up and relaid, which 
will subject the City to a still further cost of about 
$5,000. The total expenditure during the year for 
maintenance, including the above named item for 
relaying, has been $16.fil0.9l). But for this extraor- 
dinary expense the maintenance would have been but 
$13,600, or about one and one-eighth of one per 
cent, on the cost of the works. 

THE COLLECTION OF WATER RENTS. 

The continuance of hard times has prevented some 
families from introducing the water into their prem- 
ises, who would gladly do so if business were better, 
and the increase during the year in the number of 
families taking water for domestic purposes has been 
less than one per cent., or 38 families in all. The 
number of families in the City is probably no greater 
than it was in 1875. Taking this as a basis, and 
granting that the entire increase the past year has 
been in Wards 5, 6, and 7, there would be in these 
three wards 1,890 families not supplied with water by 
the City, and in the other five Wards 844 families. 



making in all the City 2,734 families not taking it for 
floincstic pin-poses. Of these many are resident on 
streets where the water pipes are not laid, and some 
are hoarding and need no separate supply. A fair 
estimate of the number of housekeeping families not 
taking water for domefitic purposes and yet residing 
within the terrilory reached or covered hy the water 
pipes is probably' about two thousand. Some of 
these families have already taken the water into their 
premises for sprinkling purpose.-* only, and should all 
tiike it for domestic purposes, as it is to be hoped 
they will soon do, they will contribute largely to 
their own comfort and the City's income. 

The amount of Water Kents charged during the 
year, including six tllou^'and dollar.^ allowed by the 
City for u.«e of water for fire and other purposes is 
Sfil,S97.7o, on which there have been rebates for 
vacancies imd discontinuance of extra conveniences 
amounting to ^5,240.40, showing a net amount of 
§56,607.38, of which there hns been collected St54,- 
175-72, leaving a biihince due for Water Rents of 
$i2,481.61. Of this balance the greater part will be 
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houses had never been tried, and the Commissioners 
were at loss to fix a rate that sliould be a just one for 
the City and the water taker. As an experiment a 
minimum rate of six dollars per year for measured 
water was made, and the price per 1,000 gallons 
allowed to remain at the old rate of 22i cents. The 
experience of the Commissioners with meters thus far 
has not tended to inspire them with great confidence 
in their correctness. 

One was placed in a tenement house paying $8.00 
per year at the old rating, and gave the quantity 
used as amounting to $40 per year, at the rates for 
measured water. This meter was speedily discarded. 

In another tenement, one was used for three months, 
the family drawing all the water needed through it, 
and the meter registered nothing. Various experi- 
ments with meters were made at the office of the 
Commissioners. One was run for two or three months 
and then refused to register, two others were run 
for weeks and did not register at all, another would 
not run under the pressure of the high service, etc., 
etc. From the representations of the makers of 
meters, some of our citizens have put them into their 
premises, and there are now 32 in use in the City. 
The result in most cases has shown a marked decrease 
in the water rents, and as the rates named for metered 
water for families were merely tentative, the Com- 
missioners feel that the minimum rate must be fixed 
at a much greater sum, or the income from rents 
will be seriously lessened. There are some 1,200 
takers whose yearly water rents average $lt).00 each, 
and the city could not afford the loss of $8,000 to 
$10,000 per year which might result from the use of 

2 
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meters. The Commissioners are of the opinion that 
the rates for measured water should be 30 cents per 
1,000 gallons, and that no measured water should be 
supplied for less than $10 per year to any one family. 
Houses where the water rent amounts to $10.00 or 
more per year, are usually supplied with baths-tubs, 
water-closets, etc., and for these modern conveniences 
or luxuries, the minimum price of ten dollars seems 
little enough for this City, considering the cost of the 
Water Works. 

The published water-rates of Lawrence, Fitchburg, 
Providence, Manchester, Utica, Dayton, Ohio, Port- 
land and Waterbury, Conn., besides many other cities, 
contain a similar provision to the above concerning 
minimum rates, these rates running as high as $20 in 
many instances, while in one case it is only $5. The 
following figures show the rate for measured water in 
several cities and towns liaving water works, by which 
it appears that the rate proposed here is not above 
the average. In some cases the rate is lower for 
lai'ge quantities, but these figures correspond to the 
amounts of water consumed by the meter owners in 
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The whole question of water rents is one that has 
not been satisfactorily and intelligently settled by 
any city. No uniform rate is possible, owing to the 
difference in cost of the original works, and the dif- 
ference in the yearly expenditure for maintenance. 
It is not possible for this City, bringing its water 
lOi miles, with works costing $1,200,000, to fix so 
low a price as it would be able to do if it brought 
water from a natural pond on a hill but two miles 
away at a cost of $300,000. Every city must be a 
law unto itself in regard to determining rates for 
water, and while the rates should be as low as practi- 
cable in all cases, yet the rates charged in one city 
cannot be taken as any standard for the proper rates 
for any other city. 

The Commissioners are of the opinion that the 
amount allowed by the City Government and credited 
to this department for the use of the water for fire 
and other purposes is in no way commensurate with 
the benefit derived, and the extra expense incurred 
for the City's protection. The amount allowed for 
all purposes is $6,000. 

Previous to the purchase by the City of the prop- 
erty of the Springfield Aqueduct Company, the Cit^'^ 
agreed with the Company that whenever, at the 
request of the City, the Company should lay in any 
street any pipe larger than needed to supply water 
to the residents thereon for domestic purposes, the 
City would pay an additional rent equal to ten per 
cent per annum on the difference between the cost 
of the pipes as laid and the estimated cost of pipes 
sufficient for the general uses of the Company. 



upon a similar basis the City might well credit tiiin 
Department with $40,000 instead of $6,000. 

A 16 inch pipe from Ludlow in place of the 24 inch 
would furnish for yenrs to come, all the water needed 
for domestic purposes. The 20 inch pipe diminiahing 
to 16 inch and 12 inch, running from the Van Horn 
Reservoir through Chestnut Street, Jefferson Avenue, 
Carew and Main Streets to Hampden, thence through 
Water, Gardner and Main Streets to Locust, the 16 
inch pipe from State to Lyman Street on Main, and 
others were laid entirely for fire purposes. 

If the City were to allow 10 per cent, on the cost 
of these and upon the difference in cost between a 16 
inch and a 24 inch main from Ludlow, and the cost 
of the increased size of the Reservoir, the balance 
sheet of the Water Works would make an entirely 
difierent showing, as would also that of the Fire 
Department. The City has 297 public fire hydrants 
and 28 reservoirs supplied from the Water Works at 
a cost of $4,500. Hartford had in 1877, 299 hydrants, 
for which it allowed the Water Department $8,970- 
The Water Department of the City of Lawrence 



of the water, were to be taken by the three first above 
named Corporations, oa full compensation and to be 
used as a set-uff against all claims by the other two 
Companies. The Corporation for building the reservoir 
was never formed, and of course the City could not 
subscribe tu the stock. Meanwhile the legal time for 
the settlement of such claims had expired, and the 
Connnissioners believed that they had no right to pay 
any money in settlement of an expired claim. 

The Dwight Corporation brought suit for the 
i-ecovery of damages, and some of the others gave 
notice of their intention to do so. Three of the four 
Corporations which had not taken legal proceedings, 
joined in a petition to the City Council for a hearing. 
It c«nnot be disptited that in regard to their claims 
the agentjt of these companies believed that some 
nogotiatious had been or would be made by the 
Dwight Company, which would probably satisfy them 
nil : and they hnd rested in that belief and not pressed 
tbcir individiiril vuMttH as they certainly otherwise 
would liiivi' 'Utnu. Thu Committee appointed by the 



CONCLUSION. 

With the payment of claims in process of settle- 
ment, the balance of the money to the credit of this 
Department will not only be exhausted but there 
will be a (leficiencj- to be made good by an appro- 
priation by the City Council. In previous report* 
the Commissioners have called attention to the fact 
that the interest upon the Water Loan, had been paid 
for a time, with money taken from the loan itself 
without authority from the Board, Were the Com- 
missioners to be reimbursed by the return of the sum 
tluis wrongfully taken, there would be no necessity 
for any further appropriation for the settlement of 
the claims alluded to. With this presen^tion of the 
case, the Commissioners leave the matter for the City 
Council to adjust as may .seem to them proper. 

C. 0. CHAPIN, 1 „. , 

S. W. PORTER, )■ ^ '*"'?'* 
\ W TALCOTT I ^*'"""'^**o?i€rs. 

SriuNGFiELD, December 31, 1877. 



COMPARATIVE STATEMENT. 



f » 



SHOWING THE CLASSES OF CONSUMERS AND THE NUxMBER 
OF EACH CLASS, DECEMBER 81, 1874, DECEMBER 81, 1876, 
DECEMBER 81, 1876, DECEMBER 81, 1877. 





1874. 

9 


1875. 
9 


1876. 
9 


1877. 


Banks 


9 


Bakeries, 








7 


9 


7 


Boarding-houses, 






33 


02 


G4 


52 


Breweries, 








2 


2 


2 


Baths, 






439 


541 


G13 


558 


Barher-shops, . 






14 


17 


18 


18 


Churches, 






12 


12 


13 


13 


Dye-houses, 






2 


2 


2 


2 


Fouudries, 






5 


G 


5 


G 


Fountains, 








5 


7 


13 


Families, 






3,637 


3,850 


4,239 


4,277 


Greenhouses, . 






3 


5 





6 


Hotels, 






12 


12 


12 


14 


Hose, 








110 


383 


658 


Laundries, 






G 


7 


7 


5 


Manufactories, 






50 


55 


50 


50 


Markets, 






31 


39 


40 


42 


Offices, . 






88 


234 


354 


345 


Photographers, 






C 


7 


7 


8 


Restaurants, 






14 


IG 


IG 


14 


School-houses, 






12 


15 


15 


15 


Stores, 






225 


2G2 


293 


285 


Saloons, . 






34 


58 


54 


49 


Stables (Li very), 






14 


17 


20 


20 


Stables ( Private). 






274 


317 


300 


300 


Shops, 






51 


55 


46 


48 


Urinals, • 






131 


201 


209 


23() 


"Water-closets, . 






1,102 


1 ,407 


1,784 


1.878 



Location of Gates Set in 1877 



-»♦•- 



TWO AND ONE-HALF INCH. 

I, East end of Marble street. 

THRBK-INCU. 

1, oomer Market and Court streets. 
1, comer Margaret and Water streets. 

1, comer Fremont and Water streets. 

a» Total. 

FOUR-INCH. 

2, comer Water and State streets. 
1, comer Cedar and James streets. 

1, comer Federal and Armory streets. 
1, comer Grant and Magazine streets. 
1 , comer Main and Marble streets. 
1, comer Main and Winthrop streets. 
8, Willow strpet at Smith and Wessons. 
1, comer Stebbins and Union streets. 
1, comer East William and Dale streets. 
1, comer Main and Washington streets. 
1, East State street, at City Poor-farm. 

14, Total 

SIX-INCH. 

1, comer Alden and Hancock streets. 

1, East Worthington street, near Federal street. 

1, comer Walnut and Queen streets. 

1, comer Maple and Stock bridge streets. 

1, East State street, at City Poor-farm. 

6, Total. 



Location of Fire Hydrants Set in 1877. 



1, Chapman, midwsj Blisi itreel, north tide, Low Service. 

1. Chapman, midwaj Howard street, loath lide, Low Serrice. 

1, Chapman, midway Unicin street, loutli aide, Low SerTice. 

1, Chapman, midway Wilcox street, toulh aide, Low Service. 

1, Chapman, midwaj West William street, north liile, Low S«rTioe. 

t, Chapman, miilway Margaret street, south aide, Low Servic*. 

1, Chapman, midway Fremont street, south side. Low Service. 

1, Cliapmao, corner State and Water streets, High Service. 

1, Chapman, corner Armory and Grant street!, Hiah Service. 

1, Ayers, corner Magazine and Grant streets. High Service. 

1, Chapman, comer Uak and Water street*, Indian Orcliard, High Service. 

I, Cliapman, corner Onk and Worcester streets, Indian Orctuud, Bigh 

Service. 
1, Cliapman, comer Oak and Hampden streets, Indian Otobkrd, High 

Service. 
1, Chapman, corner Hancock street and Hancock avaaue. High Service. 
1, Chapman, midway Winthrop street, Low Service. 
1, Brown, midway Marble street, Low Service. 
1, Chapman, Maple street, opposite High street. High Service. 
1, ChapmaD, corner Main and Wasbington streets, Low Service. 

1, Perkins, comer Fulton and Cypress streets. Low Service. 

2, Chapman, at City Poor-farm, High Service. 



Location of Pipe Laid in 1877. 



• •• 



TWO-IHCH 



1,664 feet, Pine street, 
100 feet, Howard street, 
686 feet, Lincoln street, 
1,173 feet, Franklin street, 
1,845 feet. Liberty street, 



Wrought Iron, High Seryice. 
Wrought Iron, Ia)w Service. 
Wrought Iron, High Service. 
Wrought Iron, High Service. 
Wrought Iron, High Service. 



6,868 feet 

THRBB-lNOn. 

1,068 feet. Marble street, .... Wrought Iron, Low Service. 



662 feet, 

862 feet, 

776 feet, 

659 feet, 

600 feet, 

410 feet, 

229 feet, 

420 feet, 

249 feet, 

63 feet, 

86 feet, 

127 feet, 

9 feet. 



FOUR-INCH. 

Hampden street, Indian Orchard, 

Oak street, Indian Orchard, 

Stebbins street, . 

James street. 

Grant street. 

Magazine street. 

Armory street, . 

Queen street. 

Dale street, 

Morgan street, . 

West State street, 

Fire Hydrants, . 

Fire Hydrants, . 



4,602 feet 

SIX-INCH. 

800 feet, Alden street, .... 
185 feet. Walker street, .... 
689 feet, Worcester street, Indian Orchard, 
576 feet, Hancock street, .... 
415 feet. Maple street, .... 
170 feet. Cypress street, .... 
160 feet, Lyman street 



Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 
Cast Iron, 



High Service. 
High Service. 
High Service. 
High Service. 
High Service. 
High Service. 
High Service. 
High Service. 
Low Service. 
Low Service. 
Low Service. 
Low Service. 
High Service. 



Cast Iron, High Service. 
Cement, Low Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cast Iron, Low Service. 
Cast Iron, Low Service. 



2,445 feet 



Kumber of Oatea December SI, 187S, 
Gatei get in 1877 : 

2X-inch, 

S-incb 

4-iiich 



Total number of Gates, 

Number o( HjdraDli December 81, 1ST6, 
BydraolB wt in 1S7T 

Total namber of Hjdrsnti, . 



High Service, 
Low Serrice, 



Number of Frirate H^draota. Not included in abofa. 



APPENDIX. 



• • • 



C. O. Chapin, Esq., President of the Water Commissioners of 
the City of Springfield, 

Dear Sir: — I have during a considerable portion of the pres- 
ent year made weekly examinations of water collected at the 
Gate House in the Ludlow Reservoir, by Mr. A. L. Graves, in 
charge of the Reservoir. The results of these examinations are 
indicated in the accompanying Tables. 

During the month of January and a portion of February the 
water was very clear and free from color ; since that time there has 
usually been a greater or less amount of turbidity, and the water 
has generally possessed a slight color. The suspended matter is in 
the main of vegetable origin, and for a considerable part of the year 
is due to the growth of minute vegetable organisms in the reser- 
voir, as has been noticed and described in previous reports of your 
Board. At the beginning of April the water contained a great 
number of the hibernating eggs of a species of Daphni^t, which 
in the warm laboratory hatched out so that the water was filled 
with these animalcule. These were more Jibundant than any 
other form of animal life, and most .abundant during the month 
of April. Rather early in May the vegetable organisms already 
alluded to began to appear and continued, with interruptions, 
through the Summer. I may mention that in addition to the 
clathrocystis aeruginosa^ which occurs so abundantly every year, 
there is also a very considerable quantity, at times at least, of 
another plant, also one of the algw, the anahania circlnalis. This 
latter plant, however, is much more readily broken up than the 
clathrocystis, and I have discovered only traces of it in the water 
when received for analysis. I found an abundance in the reser- 
voir on the oth of July, and no doubt it would be readily found 
at almost anv time durine the Summer. 
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Although there has been, as I understand, little complaint 
from the consumers during the present year, the water has occa- 
sionally possessed a noticeable green color and a rather marked 
Tegetable taste, owing to the entrance into the pipes, in a more 
or less decayed state, of the minute algcc which have abounded in 
the pond. 

Although this vegetable growth is due to natural causes and, 
as far as we know, has no direct influence on the wholesomeness 
of the water, the question arises whether it would be practicable 
by any means to avoid the liability of even occasional annoyance. 

It has been suggested that the extension of the pipe further 
out into the pond would be of value, as thus it would be possible 
to avoid much of the material which collects as a scum on the 
surface and is driven to the shore. As, however, the scum is 
readily b:oken up and the vegetable organisms scattered through 
the water even to a considerable depth, this would not afford con- 
stant relief. It has also been suggested that the water might be 
filtered before being delivered to tlie consumers. The filtration of 
the entire supply of a great city is by no means impracticable, 
and the water supply of London and of other cities in Great 
Britain and on the Continent has been thus filtered for many 
years. Filtration, with special regard to the conditions of our 
own State, is the subject of an article which will appear in the 
Report of the State Board of Health for 1878, and to that refer- 
ence can be made for fuller details ; I may, however, here give 
an account of some experiments made in filtering the Springfield 
(Ludlow) water and state the conclusions arrived at, and the con- 
ditions under which filtration on the large scale might be expected 
to give satisfactory results. 

Up to the present time no filtering material has proved prac- 
tically available on the large scale, except sand, although various 
attempts have been made to use other substances. There are as 
yet very few cities in this country which attempt to filter their 
water; the only two* in this region of which I have any personal 
knowledge, being Poughkeepsie and Hudson on the Hudson Kiver 



* I except the considerable number of towns and cities supplied with water 
collected in basins or galleries alongside of lakes or rivers. Although this 
method U spoken of as *' natural titration/' it is something entirely distinct 
from the method now under discussion. See Report of State Board of Health 
before alluded to. 



iu the State of New York. In Europe, however, filtration is very 
commonly practiced. 

Filtet-beda, oa usually constructed, are trater-tiglit basins some 
10 feet deep, the sides built of solid masonry and the bottom pad- 
dled or paved with brick and cemented. The area may be ^m 
20,000 to 50,000, or in some cases even 150,000 square feet. In 
building up the filtering-bed, provision is first made for the ready 
collection of the water by laying upon the floor of the baain 
drains or channel-ways of stone or brick laid dry ; then follows a 
layer of broken atone, the fragments being 3 or 4 inches in diam- 
eter. This is succeeded by gravel screened so as to be of nnifonn 
size, a layer of coarse being followed by one or more layers of 
finer material ; upon the gravel rests sand likewise separated 
into layers of uniform size. The exact thickness of the different 
layers and the extent to which the separation into the different 
eises is carried are subject to variation. 

The operation of cleaning the filters consists in removing the 
sand to a slight depth, not over an inch, washing it and return- 
ing it to the beds. The frequency with which the beds re<iuire 
cleaning depends upon the condition of the water, and varies 
from once a week to once in six or eight weeks. 

I should not attempt to estimate with any degree of accuracy 
the cost of laying imt such filter-beds as would be necessary if 
the water of the Ludlow Beservoir were to be filtered ; this would 
be a question for a professional engineer. We may, however, 
form some idea of the expense from what is known of the cost of 
other works. The original cost of the Poughkeepsie filtering 
works is stated to have been about $35,000. These beds hare a 
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attendance of some one intelligent person, and in cleaning the 
beds a number of laborers would be employed as often as should 
be found necessary. The cost of maintenance, including clean- 
ing the beds, attendance and repairs, is more difficult to estimate 
than the cost of construction. It would seem from Mr. Kirk- 
wood's work on the Filtration of River Waters, that at the Eng- 
lish works the cost is from one to two dollars per 100,000 gallons. 
At Poughkeepsie, the cost of maintenance (including sand pur- 
chased) in 1876 was 1(3.50 per million gallons filtered ; in 1877, 
about $2.55. At Hudson it is supposed to be very much legs, 
but no accurate account is kept. In filtering the large amount 
which would be required for Springfield the expense would prob- 
ably be less than at Poughkeepsie, and it would seem that it 
ought not to cost more than $2.50 per million gallons. 

I should not recommend any city or town in our climate to 
construct filter-beds unless they were to be covered over, because 
the exposure to a hot Summer's sun of a comparatively thin layer 
of water is likely to cause the rapid growth and development of 
minute vegetable organisms, which not only clog the filter but 
tend by their decay to injure the taste of the water. In Winter, 
also, the covering would protect the beds to a certain extent, 
although it would be impracticable to prevent ice from forming. 
I regard it further as essential that water of this character, if 
filtered, should not be stored thereafter in open reservoirs, or be 
mixed with other water which has been so stored, but should be 
delivered at once into the service-mains, or if stored should be 
stored only in small covered reservoirs which could be readily 
emptied and cleaned if necessary. 

I should not anticipate any trouble in distributing the filtered 
water through the present mains, although at first the effect of 
filtration might be in part neutralized by the deposit in the 
pipes ; but after a short time, with proper flushing, this difiiculty 
would pass away. 

It will thus appear that to filter the Ludlow water a consider- 
able outlay would be necessary. The question next to be consid- 
ered is, " How much would be gained in the quality of the water 
by such filtration ? " 

Although the experience in other places has shown that it is 
passible by sand filtration to remove a hmall proportion of sub- 
stances which are actually dissolvtMl in the water, still this action 



IB comparattTely insigniiiciuit, and foi practical purposes nuf be 
left out of the question. A properly constructed and properly 
maintained sand filter would remove from a water like the Lud- 
low water everything that is in suspension, and in a Summer 
like tlio past one this would be all that would be necessary. If, 
however, as was the case two years ago, the vegetable matter 
accumulating on tlie shores of the pond should under exposure to 
the liot rays of a Summer's sun enter into decay and give its 
peculiar taste to the water, it would, according to my experience, 
be impossible to remove the taste completely by filtering through 
sand. 

In order to obtain some direct evidence of the effect of sand 
filtration on the Springfield water, I advised the construction of 
an experimental filter on a small scale, which was done under 
the direction of Mr, Hancock, your Superintendent. 

The filter was made by standing a cement-lined* 24-inch main 
on end and filling with material arranged as follows from the top 
downward : — 

12 inches fine sand, 
12 " coarse sand, 
6 " fine gravel, 
6 " medium gravel, 
6 " coarse gravel, 
12 " broken stone. 

54 " in all. 

This material rested on a cement bottom, six inches or so in 
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with the Water ComraissioDers' Office, and the water was taken 
from the street main by an independent pipe. The deposit in 
the main was occasionally disturbed by the opening of a hydrant. 
The water began to flow on August 1, and at the beginning was 
allowed to run slowly; afterwards more rapidly, as is evident 
from the readings of the meter which was attached. 





BEADING OF MBTBB. 


AYERAOB 


BATE OF FLOW IN 


DATB. 


CUBIC FBBT. 


CUBIC 


FBBT PBB HOUB. 


Aug. 21. 









Sept, 1. 


62 






" 3. 


375 




6.7 


« 4. 


524 




6.2 


« 5. 


673 




6.2 


« 7. 


943 




5.6 


" 10. 


1,268 




4.5 


" 11. 


1,320 




2.2 


Oct. 4. 


2,132 




2.4 



The filter began to clog so as to perceptibly affect the flow 
about September 25. On October 4 the flow was stopped, the 
water lowered in the filter, and the upper portion of sand to the 
depth of an inch taken for examination. The water was then 
allowed to flow freely through the filter until tlie filter became 
clogged ; it flowed at the rat« indicated by the meter-readings as 
follows : — 

BBADINO OF MBTBB. AYERAOB BATB OF FLOW IN 

DATB. CUBIC FBBT. CUBIC FEET FEB HOUR. 

Oct 9. 2,133 

« 10. 2,228 4.0 

« 19. 3,067 3.9 

« 24. 3,392 2.7 

Nov. 5. 3,489 

The sand taken from the filter was found to lose when ignited 
0.91 per cent, of its weight; after being washed and brought 
into condition to be replaced it lost only 0.46 per cent., showing 
that it had retained a very considerable amount of organic matter. 
The results of the chemical examination of water taken before 
and after filtration, are given in the accompanying Table. 



Table III. — Results of Experiments in fil- 
tering the Ludlow Water through sand. 

[B«milU expTMUd En Puta In l<Xl,00l).] 
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As a result of the experiment, it was evident that there was 
no difficulty in remoying completely all matter in suspension, 
provided the flow was not too rapid. The water after filtration 
was generally hright and clear. There was a trifling increase 
in the amount of inorganic matter, due no doubt to the action of 
the water on the material of the filter. It was further evident 
that there was a slight decrease in the organic matter which was 
in a state of solution in the water, as may he seen by comparing 
the amounts of ^* albuminoid ammonia" obt-ained from the re- 
spective waters after filtration through paper. This ^'albumin- 
oid ammonia " may be taken as an index of the relative amounts 
of nitrogenous matter. It was further evident a sand filter could 
not be relied upon to remove completely all unpleasant tastes 
which might at times affect the water of the reservoir. 

In conclusion I may say that, as there is no proof that the 
water is unwholesome during the few weeks when it is liable to 
be somewhat unpleasant to the taste, and as the annoyance seems 
to be less each succeeding year, I do not feel justified in recom- 
mending at the present time any scheme for filtration. If, how- 
ever, it should ever be thought desirable or necessary, it is only 
a question of expense. There is no doubt of the practicability 
of filtering the water so as to improve it appreciably. 

I have been asked to express an opinion of the comparative 
wholesomeness of the Ludlow water and the waters of the wells 
in the city. My knowledge of the well-waters is derived from 
the '' Report of the Chemist " in the Report of the Board of 
Water Commissioners for 1875. The following Table contains 
some of the results of the examinations there recorded. Taking 
these figures in connection with the observations recorded by the 
person making the examinations, I should not hesitate to prefer 
the Ludlow water to the waters of the wells. The mere presence 
of a greater amount of dissolved substances would not in itself be 
a reason for pronouncing the wells unsuited for use, but they all 
with one exception showed evidence of pollution. For washing 
and cooking, the water of the wells is objectionable on account 
of its hardness. The Ludlow water is practically unpolluted, 
sad the water is very soft. 

Yours very respectfully, 

WM. RIPLEY NICHOLS. 
K LiSTiTUTB OF Teohnoloot, BottoD, Jan. 1, 1878. 
6 
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Water Commissioners' Report. 



To the Mayor and City Council of the City of Springfield, Mass. 

Gentlemkx :-^The Board of Water Commissioners 
herewith present their Eeport for the year ending 
December 31, 1878. 

CONSTRUCTION. 

There has been less work done in this division of 
the labors of the department than in any year since 
the hisich service was introduced into the Citv. In 
most of the territory which would yield a paying 
revenue, the street mains are now laid, and although 
some fault has been found w^th the Board for refusing 
to lay pipes in some streets where the residents have 
petitioned for them, the Board in all such cases has 
not felt justified in expending the money of the City 
for the promised return. Where claimed for lire 
protection and lawn-sprinkling purposes only, it 
would be, in most instances, cheaper for the City 
to pay insurance than furnish protection at the cost 

of laying pipes, putting in hydrants and maintaining 

■ 

them. 

There have been laid during the year 5,507 feet of 



four-inch, cast-iron pipe, 4,753 feet of which is liigh 
service and 754 feet low service, and 84 feet of 
twelve-inch, wrovight-iron, cement-lined pipe on the 
low service. 

There have been 2 three-inch, 6 four-inch, 1 eight- 
inch and 2 twelve-inch gates set. 

Seven fire hydrants have been set and two taken 
out. 

The total number of miles of pipe laid in the City 
up to date is 02,^,,'^ ; the total number of gates, 455 ; 
the total number of public fire hydrants, 302. The 
number of private hydrants is 49, the number not 
having been increased during the year. Of the pub- 
lic fire hydrnnts 159 are attached to the high service, 
and 143 to the low service. There are 24 public 
reservoirs for fire purposes attached to the water 
pipes. 

The location of the pipes, gates, hydrants, etc^ will 
be found appended to the Report. 



o 



MAINTENANCE. 

The largest item of expense in this department has 
been the raising and relaying of 850 feet of that part 
of the twenty-four-inch cast-iron pijDe near the Lud- 
low dam w^hich was originally laid in what proved to 
be quick-sand. This has been a constant source of 
trouble and expense since the Avator was first let on. 
That which has been relaid has been laid upon a 
plank flooring and no further trouble from it is antici- 
pated by the Commissioners. The work has been 
done under *the immediate supervision of Mr. James 
F. Hancock, who is entitled to much credit for the 
skill displayed in accomplishing the task of raising 
the heavy pipes, tamping the joints, inserting the 
planking and replacing the pipes without interfering 
with the flow of Avater; the City being amply sup- 
plied during the progress of the work. 

Leaks upon this part of the main line were discov- 
ered in December, 1875, and the work of relaying 
has been carried on, weather permitting, with but 
little interruption till November of this year. 

The amount of money expended for this purpose 
during the year is $4,398.42; and the total cost of 
the relaying $15,182.00. 

The cost of maintenance for the year, exclusive of 
the amount spent in the above Avork, w^hich should 
be reckoned as an extraordinary expense, is 
$10,369.38, being ^^^^ of one per cent, on the cost 



of construction. An interesting table giving compar- 
ative figures in regard to cost of construction, main- 
tenance, etc., of Water Works in various New Eng- 
land cities, will be found in the Appendix, in -which 
the showing made by this City is to its credit. 

Tlie water in the Van Horn reservoirs has been 
kept at its maximum height by the eight-inch sup- 
ply pipe from the twehty-four-inch main corner of 
Federal and State streets. The higliest point 
marked at the Ludlow resen^oir was 23jVi, feet March 
13, giving over two billions of gallons of water avail- 
able for the use of llie City at that time. The lowest 
point was reached November 16, when the water 
stood at 1 fl-j",,",, feet, showing a storage of about one 
and one-lialE billions of gallons. As the Comraiwion- 
ers had delcrniined not to allow the height of the 
water in the reservoir to reach within a foot of 
the height originally intended (24 feet) there was 
w:isted at the Clieny Valley Dam about sixteen and 
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Refflfltered at 
Ludlow Reservoir. 


Registered at 
U. S. Armory. 


March, 3.636 


3.82 


April, 


« 




5.368 


6.72 


May, 


» 




1.600 


2.48 


June, 


■ 




5.937 


7.87 


Julv, 


> 




2 706 


2.32 


August, . 


< 




2.475 


3.91 


September, 


< 




2.259 


2.31 


October, . 






2.826 


2.65 


November, 






5.006 


5.64 


December, 


« 




4.857 


6.98 



42/^Vff inches. ^)2i%% inches. 



The quality of the water for a few weeks during 
the summer and early fall has been affected unfavor- 
ably by the same kind of vegetable growth which has 
been noticed in former years. The exhaustive re- 
port on this subject, made last year by Prof. William 
Ripley Nichols of the Massachusetts Institute of Tech- 
nology, rendered any further investigation of this 
matter unnecessary, and the Commissioners believe 
that time will lessen if not entirely cure the trouble. 
The measurement of the water running over the 
weirs set at the leaks near the dams which appeared 
simultaneously with the filling of the reservoir, has 
been kept up and the results are most satisfactory ; 
those at Cherry Valley dam showing no increase, and 
those at the Ludlow dam in dry weather reduced to 
almost nothing. 



WATER TAKERS AND WATER RENTS. 

It will be seen by reference to the comparative 
statement showing the number and classes of consum- 
ers, that the increase the past year is encouraging, 
being much greater than the increase shown the pre- 
vious year ; the increase in the number of families 
taking water for domestic use being 120 as against 
38 the year before ; and the increase in the number 
of offices and lodging rooms 95 against a decrease of 
9 the previous year. Of the families taking water 
for domestic purposes 1,183 pay J8.00 per year and 
over, 3,105 pay $G.OO per year, and 109 pay $4.00. 

The number of families by Wards taking City 
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justice of the claim for a larger appropriation has 
been repeatedly shown by the Commissioners, and 
acknowledged by different chief executives, but noth- 
ing practical in the way of adjusting the matter on a 
liberal and equitable basis has been effected. It were 
better abolished altogether than continued upon the 
present seemingly unjust and totally inadequate 
terms. The City of New Bedford appropriates 
$12,000.00 for water used by the city. Lawrence 
claims $ 10,282 OC; Fall River pays $25,000.00; 
Northampton, $4,000.00; Somerville, $11,000.00, 
and Lynn, $10,000.00, for the same purpose; while 
on the other hand, some cities make no account of 
the public use of water. It is a matter of book-, 
keeping and fair accounting between different depart- 
ments of the City Government. 

CLAIMS FOR LAND DAMAGES. 
The claim of the mill owners on Chicopee river for 
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To the Indian Orchard Mills, .... $1,924 48 

To the Collins Manufacturing Company-, . 1,897 20 

To the Ludlow Manufacturing Company, . 962 24 

Services of Referees, 120 00 



$15,000 00 

The papers acknowledging satisfaction have been 
signed and this claim, originally for $00,000 to 
$70,000 which promised a long and vexatious litiga- 
tion, has been adjusted for less than twenty-five per 
cent of the amount first demanded. The claims of 
a number of citizens of Belchertown for damages 
from flowage of lands at the reservoir in that Town 

« 

were brought before the County Commissioners, and 
awards were made by that board. Some of the 
claimants are not satisfied with the awards, but the 
Water Commissioners are of the opinion that, taking 
the awards as a basis, settlement can be made without 
further trouble or litigation. The claim of II. A. 
Fuller for damages to his land near the Van Horn 
reservoir, by crossing it with the twenty-inch pipe 
for low service, has by agreement been referred 
to three of our own citizens, and will undoubt- 
edly be equitably arranged. The suit of C. W. 
Alden of Ludlow for consequential damages to his 
farm by depriving it of the fertilizing effect of the 
flood waters of the brooks taken by the City is down 
for trial at the March term of court. The Commis- 
sioners cannot allow the principle involved in this 
case, as by analogous "attenuation," damages might 



be claimed all the way from Ludlow to Long Island 
Sound. Upon the settlement of the above-named 
chums and suit, the City will have clear right and 
title to the land and water taken for its use in Lud- 
low and within the City limits. 

The Commissioners will, at the proper time, call on 
the City Council for such approppiation of money for 
construction purposes as the necessities of the case 
niav demand. 



C. 0. CHAPIN, 
S. W. PORTER. 
N. W. TALCOTT, 

Si'KiXGFiELD, December 31, 1878. 



Wafer 
Commissioners. 
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COMPARATIVE STATEMENT 

SHOWING Tin-: CLASSES OF COXSUMKRS AND THE NUMBER 
OF EACH CLASS. DECEiMBEU 31, 1874, DECEMBER ;J1, 1875, 
DECEMBER 31, 187G, DECEMBER 31, 1877, DECEMBER 31, 1878. 



• 


1874. 


1875. 


187C. 


1877. 


1878. 


Banks, 


9 


' 9 


9 


9 


9 


l>akta-ies, 




7 


9 


7 


8 


Hourding-houses, 


33 


G2 


64 


52 


53 


Breweries, 






*> 






Baths, 


439 


541 


C13 


558 


699 


Barber-sliops, . 


14 


17 


18 


18 


20 


Cluirches, 


12 


12 


13 


13 


14 


Dye-houses, 


2 


2 


•> 


2 


<> 


Foundries, 


5 


G 


5 


6 


6 


'Fountains, 




5 


7 


13 


10 


Families, 


3,637 


3,850 


4,239 


4,277 


4,397 


Greenliouses, . 


3 




1 6 


6 


7 


Hotels, . 


12 


12 


12 


14 


14 


Hose, 




110 


383 


658 


755 


Laundries, 


6 


i 


7 


5 


G 


Manufactories, 


50 


• 55 


50 


50 


50 


Markets, 


31 


39 


40 


42 


49 


Offices and Rooms, . 


88 


234 


354 


345 


440 


Photographers, 


6 


7 


7 


8 


8 


Kailroads, 
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Restaurants, . 


14 


IC 


16 


14 


16 


School-houses, . 


12 


15 


15 


15 


15 


Stores, 


225 


202 


293 


285 


301 


Saloons, . 


34 


5S 


54 


49 


54 


Stables (Livery), 


14 


17 


20 


20 




Stables, (Private), . 


274 


317 


309 


300 


333 


Shops, 


51 




46 


48 


51 


Urinals, . 


131 


201 


209 


236 


274 


Water-closets, . 


1,192 


1,497 


1,784 


1,878 


1,5)9L' 
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Location of Gates Set iu 1878. 



i.i)rui>r Kill); ami Il.iiicix'k Htiti.'tii. 
comer Kin;; anil Walnut >itn.-«tti. 
roriicr Auilrcw ami State atrci'lR. 
tiorucr SlicnnaD anil iitatc streets 



1, corner Gnnliicr and Water streetB. 
I, Carcw Dtrai't at Towu Drook. 



Location of Fire Hydrants Set in 1878. 



r Kill',' Ktrcet. nortli Kiile. Ilfli Rcrvioe 
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Location of Pipe Laid in 1878. 



338 feet, 

755 feet, 

995 feet, 

416 feet, 

211 feet, 

1,115 feet, 

1,150 feet, 

507 feet, 

20 feet. 



Patton street, 
Orleans street. 
King street) . 
Avon Place, . 
Pearl Street, . 
Andrew street, 
Sherman street, 
McKnight street, 
Fire Hydrants, 



5,507 



84 feet, Gardner street, 



-«•«.— 



FOUR-INCH. 



TWELVE 



INrll. 



Cast Iron, Low Service. 
Cast Inm, High Sen-ice. 
Cast Iron, High Service. 
Cast Iron, Low Service. 
Cast Iron, High Senice. 
Cast Iron, High Ser\'icp. 
Cast Iron, High Service. 
Cast Iron, High Service. 
Cast Inm, High Service. 



Wruuglit Iron, Low Ser>'ice. 



RECAPITULATION. 

-«•» — — 

Number of Gates, December 31, 1877, 444 

(lates sot in 1878 : 

3-inch. 2 

4-inch, 6 

8-iuch, 1 

12-inch, 2 

— 11 

Total mmiber Gates, Decemlier 31, 1878 4:)'» 

Numl)er of Hydrants December 31, 1877, 21»7 

Hydrants set in 1878 7 

304 
Hvdrants taken out in 1878 2 

Total number of Hvdrants, 3()2 

High Service, ITiO 

Low Service, 143 



302 



Numljer of l^rivate Hydrants, not included iu the above, 



VJ 



of 2,261 feet over the amount laid the previous year, 
nnd a total of 64 363-1000 miles of pipe now laid for 
street mains, including the 10^ miles of the supply 
pipes from the Ludlow Reservoir. 

There have been set eight 4-inch, and one each 6 
and 3-inch gates, and nine fire hydrants. 

Two fire hydrants have been token out, leaving 
' the total number of 30D public and 49 private fire 
hydrants; the number of high service public hy- 
drants is 163, low service 146. The total number of 
gates is 465. 

The Commissioners have used every exertion to 
bring to a settlement the claims of certnin parties in 
Belchertown against the City, also the claim of Charles 
W. Alden of Ludlow and that of H. A. Fuller of this 
city. The claims of the Belchertown people will be 
arranged, it is thought, during the month of January 
next, that of Alden has been settled, and the Fuller 
matter is in the hands of referees, whose award the 



5 

The Commissioners would call attention to the de- 
sirability of obtaining possession of certain lands im- 
mediately surrounding the upper Van Horn Reservoir. 
Three-quarters of the water supplied for domestic 
purposes in the city passes through this reservoir. 
All the water from the original springs flowing into 
both Van Horn Reservoirs bought from the aqueduct 
company, and all the Ludlow water supplied to the 
aerating canal to supplement the natural flow, is 
first gathered within its banks. Various unsavory 
branches of business have been carried on in disa- 
greeable neighborly proximity. A tripe factory and 
an experimental farm have been sources of annoy- 
ance. A survey of such land .as is needed has been 
made by the City Engineer, and an order to purchase 
such portions as have been offered for sale has passed 
one branch of the City Council. It is hoped that 
there will be no delay in acquiring, by purchase or 
otherwise, all the land needed to preserve the purity 
of the water, and to keep at proper distance every- 
thing tending to pollute it. 

The laying of an 8-inch pipe from Federal street, 
through Worthington to Dwight street as a mode of 
feeding the lower part of the city in the contingency 
of a break in the State-street main and for fire pur- 
poses, is a matter to be looked after as soon as the 
City can afford the means. Portions of Wards 2 and 4, 
especially those parts lying between Spring and School 
streets on the east, and Maple and Chestnut streets on 



the wost, arc litit poorly protected from fire. They 
are on the low service, whicli at this elevation has 
little more ttinn half the pressure obtained on the 
lower level of Main street. A Iiigh service pipe from 
State through Spring to Worthington, one from State 
street th roil gh Chestnut street to the railroad, and one 
from State street through Maple to Central street, 
would be of great Ijenelit. 

M.Ar.NTKNAXCH. 

Owing to the gooil condition of the street mains, 
the expenditure for ordinary maintenance has been 
nearly $2,000 less in 1879 than in 1878, the total 
amount being $8,420 against §10,369. Of the amount 
paid this yeai', $702 wns for the salaries of the Board 
and $2,300 for clerk, book-keeper and collector, $1,600 
for superintendent, $000 for keeper of the Ludlow 
Keservoir, $450 for keeper of reservoirs in the city, 
and the balance mostly to eraployt'is who are kept 



in the value of inateritil on hand has been considerable, 
and a larger profit than usual has resulted to the City. 
The propriety of the City's charging a small profit on 
work done for our own citizens cannot be (juestioned 
when it is considered that the City is obliged to 
keep a stock of material on hand which is as liable to 
drop in price as to advance, that the (*onstant employ- 
ment of men accustomed to just this kind of labor en- 
ables the City to dispatch the work more quickly than 
it could be done bv unaccustomed hands and at a less 
cost to the citiz(ms, although care is taken that no 
prejudice be done to the regular business of phuubing 
and khidred trades. 

There has b^n but little complaint, the past year, 
of the quality of the water, although at times it has 
not been so palatable as couhl be wished. Frequent 
flushing of the pipes has reduced the term of unpleas- 
antness to the minimum. Tiiere seems as vet to be 
no known method of preventing the occasional ap- 
pearance of disagreeable^ vogetabh* growth in both 
natural and artificial ponds or reservoirs, and cities 
dependent on them for thoir sn])j)ly of water must 
endure the trial as best thev mav. till soim* better 
mode of supply is devised. Possibly driven wells may 
solve the problem. 

A comparative table of the rain-fall at Ludlow and 
in the City Ls given below, showiug the usual ditVereuce 
at the two points of observation : — 



lu-fBll M UcMTVulr. 



At til* Annuiy. 



Junuarj, 








1.64C 


1.79 


Febniary, 








3.664 


4.0C 


Marth, 








4.422 


6.14 


April, . 








XS33 


4.93 


May, . 








3.124 


2.41> 


Jane, . 








5.666 


C6» 


Jaly, . 








3.453 


4.611 


August, 








6.362 


7.16 


September, 








.1.146 


2.93 


October, 








1.270 


1.42 


November, 








2.4ar, 


2.19 


Jleoember, 








4.427 


6. 



The (Inily measurement of the water flowing over 
the weirH at tlie alleged leaks is still kept up as n pre- 
cautionary provision, although the quantity of water 
flowing varicM only with the weather. Broad Brook 
Canal has heen used more a.s an outlet than as an inlet, 
as Higher Brook and the lesser brooks furnish an 
ample supply of water. 



purposes. The amount collected on account is, in- 
cluding balances on last year's bills, §03,962, the re- 
bates allowed $4,724, amount now due for water 
rents $3,651. The Commissioners understand that 
the appropriation for the amount to be allowed to 
this department, on account of the fire department, 
is $500 less than the sum stated above, which was 
the amount allowed in 1878. The matter of inter- 
charges or allowances between this department and 
the other departments of the City has frequently 
been brought to the attention of the City (.^ouncil and 
should be settled on some permanent, if not rea- 
sonable, basis. The expenses of each department 
should be made to appear in honest estimates, and 
appropriations and work done for, or value given by 
one department to another, should be charged and 
credited as between individuals. By no other way can 
the tax-payer form a correct estinuite of the adminis- 
tration of the several departments. The street de- 
partment can now change the grade of a street, 
necessitating the taking up and relaying of the water 
pipes in such streets, and the expense of the relaying 
must be met by the water department. The sewers 
and drains department may now construct sewers in- 
terfering with the Avater pipes, and all breaks must 
be repaired at the expense of the water department, 
etc. In this way a constant unloading of the actual 
expenses of one department upon another is made, a 
sort of robbing of Peter to pay Paul, which reallv 

2 
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tuaves nothing in taxes, but deceives the people on to 
the true state of affairs. The expense of the fire de- 
partment is made to appear greater or less, according 
to the amount paid for water. As has been before 
shown, this amount is ridiculously below the estra 
cost of the water for fire purposes. 

In addition to the reasons given in previous reports 
for a larger allowance for this purpose, it may be 
stated that there are 24,753 feet of pipe laid for fire 
purposes, Rt a cost of $48,000, 300 hydrants costing 
$15,000, nud the cost of connecting 24 reservoirs 
with the pipes, some $2,000 more, or a total of $65,- 
000 expended almost exclusively for fire purposes. 
The interest paid on thisauiount is $4,550 (the rate of 
interest on the water bonds being seven per cent, per 
annum), and the care and repairs cost some five 
hundred dollars more. The water used at the City 
hall alone, if charged at meter rates, would amount to 
$1,800, and the school-houses and watering-trougha 



11 

The water rates charged for domestic purposes and 
lawns on the high service are $8,548, one-fourth of 
which is at Indian Orchard, and the amount for sim- 
ilar purposes on the low service is $53,367, and the 
amount charged to the City for both high and low 
service water is $6,000. The collection of the rents 
has been attended with more than usual delay on the 
part of the takers of water, which has added not a 
little to the labor of collecting. With the return of 
better times it is hoped that there will be an improve- 
ment in this respect. 

A DEFENSE AGAINST ADVERSE CRITICISM. 

As this is probably the final report of the Water 
Board as now constituted, the members feel that it is 
due to themselves and to their fellow citizens, who 
have so long intrusted them with the care of the 
most valuable property of the City, that they should 
say a word in regard to the many adverse criticisms 
of their motives and official actions which have been 
made in the public prints and elsewhere during the 
past year. Many of these criticisms were absurd and 
contradictory, most of them malicious, and all of them 
showed a willful ignorance which a little inquiry in 
the right quarter would have dispelled. From the 
misrepresentations thus made, our citizens were led 
to believe that the water department had reached, 
or was in danger of reaching, a state of Augean cor- 
ruption from which it could not be cleansed but by 



1'" 



t> 



voir, and that if there should be water it would have 
to run up hill to reach the city, one member, perhaps 
of more than the average capacity, offering to drink 
all the water that could be brought from the reser- 
voir. These honorable gentlemen claimed to be fresh 
from the people, and to represent the popular will. 

The later loud-mouthed reformers claim the same 
freshness and directness of representation, and charge 
the Commissioners with endeavoring to thwart the 
wishes and wisdom of the people, as represented by 
themselves, because the Board opposed the movement 
to ask legislation for the purpose of placing the man- 
agement of the Water Department in the hands of the 
City Council, making a confusing division of duties 
between minor officers and giving the appointment of 
the officers and employes to the Mayor, subject to 
the approval of the Council. The original Board of 
Water Commissioners, who, with a single exception, 
remained on the Board till the work was substantially 

completed, and who inaugurated and approved the 

§ 

general policy which has guided their successors, w.is 
chosen by the direct vote of the people and without 
opposition, and their acts were therefore sustained by 
an authority as unimpeachable, to say the least, as 
the acts of those whose official position is attained 
only by persistent self-seeking against opposition and 
through much tribulation. 

The Commissioners are charged with having built 
an office, work-shop and stable for the use of their 
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hindering the growth of the City by refusing the 
use of the water for motive power. As the law pro- 
vides that the water " shall not be used in any way 
as a motive power, except for generating steam," the 
Commissioners could not lawfully contribute to the 
growth of the City in the way proposed. We were 
berated for opposing the free watering of streets, for 
refusing to allow house-owners to have the water in 
their houses for fire protection, free, when the water 
was not taken for any other purpose, for fixing the 
water rents at an exorbitant figure and, at the t^ame 
time, for making rebates on the bills, " whereby the 
City was defrauded of its just dues." If Avater should 
be furnished for the water-carts free, it would be 
claimed that it should also be furnished free for those 
who themselves sprinkled the streets in front of their 
own premises, and thus a source of large income 
would be cut off. Fire hydrants are set wherever 
lines of pipe are run, and public fire protection is thus 
furnished to all living on such lines, and if residents 
will take the water into their premises for domestic 
purposes, it can be used without further charge for 
individual fire protection ; but should the water be 
allowed free in houses for fire protection alone, the 
Commissioners, from their experience in similar pre- 
tenses, believe that fire protection would be the prin- 
cipal private use of the City's wnter. 

In regard to water rent<^, the law provides that " the 
Commissioners sliall establish such prices or rents for 



the use of the water as to provide annually, if prac- 
ticable, from the net income and receipts therefore, 
the payment of the interest on (said) water bonds, 
and also, after three years from the introduction of 
the water into said city, for the further payment of 
not less<i than one per cent, of the principal of said 
bonds," etc. The rents established are not higher 
than the average rates of cities similarly situated, and 
fall far short of tiie income contemplated by the law, 
yet imder the circumstances can hardly be called " ex- 
orbitant." Rebates for vacancies and the non-use of 
water have been made as seemed to the Commissioners 
to be ] list, and tlie investigating committee from the 
City Council reported that the charge of " defrauding 
the revenues of the City thereby," was unfounded. 

We were charged with being about to engage a 
non-resident engineer to lay pipes from this City to 
Chicopee Falls for supplying that village with water 
when our own City Kngineer could do the work. As 
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gineer who made the survey was told that in case 
the water should be furnished we might wish to con- 
sult with hun. ^^ All this and nothing more/' 

A little political capital was thought to be made by 
stating that Italians and not Irishmen were employed 
in digging a canal for the water-works. This job 
was not done by the Commissioners, but was con- 
tracted to the lowest bidders, who were two Irish 
gentlemen who carried the work to honorable and 
satisfactory completion, though at considerable loss 
to themselves. They employed Italians, and had the 
Commissioners done the work they would, in the in- 
terest of the City, have employed the best and cheap- 
est help without regard to nationality. 

It was charged that the money collected for water 
rents was not promptly paid over to the City Treas- 
urer, and that the treasury suffered in consequence. 
The law states that the money shall be paid over " as 
often as once in six months," but the custom has been 
to make as many as twelve payments a year, and turn 
the money into the treasury whenever the treasurer 
ealled for it. 

We have been charged with objecting to having 

auditor for the accounts of the department. On 
contrary, the City Auditor has been welcomed 
t«h open arms and open books, and the affairs of 
tlx^ water department have been subjected to the 
intelligent scrutiny which has been brought to 
on all departments of the City Government. 
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The alleged lack of water facilities for fire protec- 
tion in Ward 1 la one of the instances named of the 
short-comings of the board. Why Ward I should be 
entitled to special consideration is not stated. The 
region lying north of the Boston and Albany rail- 
road, between Chestnut street on the east and the 
Connecticut river on the west, is much better pro- 
tected from fire than a similar territory lying Bouth 
of State street. The CominiBsioners have laid a new 
20-inch pipe from the Van Horn Reservoir to Jeffer- 
son avenue, and a 16-inch pipe from thence to Hamp- 
den street lielow the depot, which, with the supply 
from the old mains, give Ward 1 a practically inex- 
haustible supply. The CommiHsionera have put in 
both pipe and hydrants as requested by the fire de- 
partment whenever the City would pay for the same. 

The commissioners in the interetit of the City had 
petitioned the IjCgii^lature to pass a certain act, giving 
the City more complete control of its reservoirs, in the 
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penny-a-liner, when it asaerts itself as the most promi' 
nent and governing member of the body politic or 
municipal corporation, is not the best possible instro- 
ment for official guidance or following. 

As citizens and tax-payers, the commissioners are 
and have been desirous that the affairs of the Water 
Board should be administered with economy and 
to the satisfaction of the people, but much of their 
labor has been, from the nature of the case, tentative, 
and if it has sometimes failed to meet their expecta- 
tions, it has caused more regret to themselves than 
to any others. They trust that their succedses and 
failures may all benefit the City in that their succes- 
sors in office may improve on the one and avoid the 
other. 

N.W.Tai.cow,J"""'°"«''- 
SprinsfieU, December 31, 1879. 
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Location of Gates Set iu 1879. 



• • • 

TIIREK-INCH. 

1, Corner North Church and Cooks avenues. 

FOUR-INCH. 

1, comer Edwards and Elliott streets. 
1, comer Edvrards and Chestnut streets. 
1, Gardner street, Blow off. 
1, comer Temple and School streets. 
I, corner Temple and Maple streets. 
1, comer Margaret and Water streets. 
1, comer Bradford and Plainfleld streets. 
1, comer Walnut and Hickory streets. 

8 

BIX-IXCU. 

1, comer Dwight and Lyman streets. 



Location of Fire Hydrants Set in 1879. 



1 , Perkins, Lyman, between Main and Dwight sts., north side, High Service. 

1, Perkins, Lyman, between Main and Dwight sts., south side, High Service. 

1, Perkins, midway Edwards street, north side. Low Service. 

I, Perkins, comer Main and Sharon streets, Ix>w Service. 

1, Chapman, Gardner street near Hanover street, north side, Low Service. 

1, Chapman, midway Temple street, south side, I^ow Service. 

1, Chapman, comer John and Plainfleld streets, Low Service. 

1, Chapman, comer Hampshire and Oak sts., Indian Orchard, High Service. 

1, Chapman, comer Hampshire and Myrtle sts., Lidiau Orchard. High Service. 



Fire Hydrants Taken Out iu 1879. 



-•♦■•- 



1, Wood, corner Main and Pyuchon streets. 
1, Ball, comer Main and Sharon streets. 



Water Commissioners' Report. 



Water 



R Commissioners' Office,) 
Bridge street, Dec. 22, 1880. j 



To the City Council of the City of Sprincffield : 

In accordance with the provisions of Chapter 30 of the 
Acts of 1880, approved February 20, and accepted by the 
City Council March 22, the Board of Water Commis- 
sionera herewith present a report of the work done in 
their department, and the financial condition thereof, for 
the year ending December 10, 1880, together with such 
remarks and suggestions as they deem of interest. 

ORGANIZATION. 

The Board, as reconstructed under said Act, held their 
first meeting on March 29th, and organized by electing 
L. J. Powers, Chairman. Later in the same day, they 
met the Chairman of the retiring Board and took formal 
control of affairs, so that their term of office may fairly 
date from April 1. 

CONSTRUCTION. 

There has been laid, during the past season, 6,650 feet 
of cast iron pipe, of which 5,520 feet were on the high 
and 1,130 feet on the low service, making the total length 
of water pipe now in use Q^^ miles. The cost of con- 
struction during the year, including a portion of the ex- 
pense on Hickory street, previously reported, and on 
account of land damages at Belchertown, was $9,283.29, 
of which $5,181.46 was prior to April 1, and $4,101.83 
since. 
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The ordinary expenses have been somewhat reduced 
by cutting off the salaries of the Board. But the extra 
work the Registrar has been called upon to perform, 
has brought up the clerical expenses to substantially the 
same as previous years. 

Deeming it wise that a new canvass should be made of 
the city in order to take notice of the increased use of 
water through the improved times as indicated in the 
filling up of shops, boarding-houses and tenements, and 
to avoid inequalities of charges caused by special rates, 
the result of giving a price without sufficient comparison 
with the amounts paid by others of the same class, or by 
changes in the conditions since given, the Board directed 
the Registrar to make a new canvass on the basis of their 
tariff of rates, the price on all classes not specifically 
named, to be as near as possible to the rates given for 
measured or estimated water. 

This work has been carefully performed and the results 
partly entered on the books of the department, and will 
be finished during the winter. 

The Commissioners also thought best to change the 
time of payment of water rents from the middle of each 
six months to payment in advance, and in order that the 
change should bear as lightly as possible on those depen- 
dent on their rentals for means, made the July and Oc- 
tober bills for this year quarterly, a measure involving 
considerable extra labor, but fully justified by the results. 
From and after the first of January, 1881, the water rents 
are payable semi-annually in advance. 

The quantity of water stored during the year, and the 
condition of works is fully set forth, as well as the details 
of the department in the Superintendent's Report. 

Of the quality of the water, while some complaint has 

been made, and on one or two occasions owing to violent 

winds at the reservoir has become quite bad in the pipes, 

it has been easily remedied by flushing, and it can safely 

s 
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WATER RATES. 

Considerable complaint having been made that the 
charges for water were too high, immediate]}^ after enter- 
ing upon the discharge of their duties, the Board com- 
menced a careful investigation of the subject, and now 
present the following statement of facts governing the 
premises. 

Section 7 of the Act authorizing the City to supply 
itself with water, provides that " The said Water Com- 
missioners shall establish such prices or rents for the use 
of water, as to provide annually if practicable from the 
net income and receipts therefor for the payment of the 
interest on said water bonds, and also after three years 
from the introduction of the water into said city for the 
farther payment of not less than one per centum of the 
principal of said bonds." 

As the interest on the water bonds is $82,000, annually, 
and as the sum charged for rents, including the use of 
water by the City, after deducting maintenance expenses, 
and rebates allowed for non-use of water for the year 
1880 is only 861,183, or a deficiency in the interest ac- 
count alone of nearly $21,000, with no decrease proba- 
ble in the future cost of maintenance, the Commissioners 
see no reason for any reduction in the rates charged, un- 
less the complainants can prove some of their principal 
charges, which may be briefly stated under three heads. 

1st. The rate is more than in other cities. 

2d. That if the rate were lowered the net income 
would be increased. 

8d. That with such quantities of water running to 
waste at Ludlow, it is wrong and unnecessary to make 
Btich charges, and to insist on the careful use of water. 

The^s^ of these complaints falls to the ground, because, 
when taken in a general sense, it is untrue. A moment's 
reflection will convince any one that the circumstances 
under which different communities are supplied, vary so 
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addition is made for each added convenience without 
especial regard to the quantity of water consumed. 

The convenience of having water under pressure de- 
livered all over a dwelling house on East State or Maple 
street, occupied by two persons, adds more to the money 
value of the property and has a larger money value to 
the occupants than all the. water used by four families of 
six each in a house of the same size on Ferry street, and 
it is only when we come to use water in large quantities, 
or for business purposes, that the quantity of water used 
can be taken as the basis of assessing the proportional 
cost of delivery which the consumers should pay. 

But there is also another point in which the measure of 
the quantity of water at Ludlow is at fault. It was the 
intention of those who had charge of constructing the 
works to lay a pipe of sufficient capacity to deliver in 
town 7 million gallons every 24 hours, or in excess of 3 
million gallons in 10 hours. As will be seen by reference 
to the Superintendent's Eeport, measurements taken by 
himself and the City Engineer proved the pipe to have 
even greater capacity, or over 7 1-2 million gallons in 24 
hours, or 6,288 gallons per minute. They also prove that 
when the consumption reaches 3,500 gallons per minute, 
there will be but 46 pounds pressure on the hill and only 
100 pounds on Main street. The opening at such a time 
of half a dozen. fire streams, equal to 1,000 gallons a 
minute more, would bring the pressure on Main street 
down below 70 pounds, and to 27 pounds on the Hill, a 
pressure too low for fire protection, and one that would 
seriously cripple the elevators. 3,500 gallons per minute, 
must certainly be taken as the outside limit of ordinary 
consumption. During business hours a loss of pressure 
equal to 2,000 gallons a minute is not now at all unusual, 
and there were times during the drought of last summer 
when it rose to 8,000. It is evident therefore, that 
there is a limit beyond which we cannot safely go with- 
out a large outlay for a new Main to Ludlow, and that 
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that limit is aubstantially the same as the one shown bj 
the number of onr Dusupplied families. 

To make any reduction in rates would therefore be to 
act in direct violation of the spirit of the law under which 
water was introduced, if not against its letter. 

We therefore conclude that the original rates were 
carefully considered and properly made, and that except 
Id the matter of a few minor details, it wonld bs nnwiae 
to change them. 

Believing that if this subject was fairly nndemtood by 
our thinking men, they would agree with the commis- 
Bioners in this matter, they have thought best to state tba 
facts to the City Couucil fully and frankly. 

t. J. POWERS, -i Board of 

H. Q. SANDERSON, } Water 
N. W. FISK. 1 Gmmissimers. 
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CONSTRUCTION. 
Dr, 
To balance in Treasnier's hands, 

Dec. 10th, 1879, - - - »5,063 66 
To appropriation, 18S0, - - 4,000 

To receipts, materials eold, - • 1,148 77 

810,202 42 

Ct. 

By bills paid, «9,283 29 

By amount paid serrices and repairs, 1 00 

By balance in Treasurer's hands, - 918 13 

$10^2 42 

Dr 
To balance, - - - - . f 918 13 

COST OF WORKS. 
Dec 1st, 1879, .-.-.. $1,208,712 01 
Net construction 1880, as above, - - - 8,135 62 

Cost Dec. let, 1880, tl,216,847 63 

MAINTENANCE, SERVICES AND REPAIRS. 
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Balance, - $68,161 31 

Water used by the City, .... 9,087 00 



Actual net value to city during 1880, - - 877,238 31 

The bills approved by the Board of Water Com- 
missioners from Dec. 1st, 1879, to Dec. Ist, # 
1880,- amounted to 5 24,009 87 

Charged to the following accounts : 

Maintenance, - - $10,009 56 
Less uncalled for, - 1 25 

$10,008 31 

Construction, 9,283 29 

Services and repairs, - - - 4,718 27 

$24,009 87 

The assets of the department Dec. 10th, 1880, were : 

Bills due for water rents, .... $945 52 

Bills due for services and repairs, - - - 481 53 

Total, .... $1,427 05 

The following accounts show the transactions of the depart- 
ment daring the year ; 

WATER RENTS. 



Assets Dec. 10, 1879, - - $13,578 91 
Charged during 1880, - - - 65,702 01 



Collected on accounts prior to Dec. 

10, 1879, .... $11,951 10 

Collected on accounts of 1880, 61,344 57 

l^bated on accounts prior to Dec. 

10, 1879, . . - ' - 1,441 25 

lEtebated for vacancies and non use of 

water, 1880, - - - . 3,598 48 

IBalance xmcoUectedi ... 945 52 



$79,280 92 



$79,280 92 



• 
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Amount brought forward^ SG2d 00 

Drinking fountains, 4 at ?30, 120 00 

Engine Houses, 179 00 

Fire Hydrants, 322 at $20, G,440 00 

Highway department, city bam, - - - - 12 00 

School-houses, 7G3 00 

Sewers, flushing, -..-..- 500 00 

Watering tanks, 9 at $50, 450 00 

Total, $9,087 00 

PENALTIES- 

During the year, water was shut off from 22 different 
premises for non payment of water rent, and $44 collected on 
account of the same and credited to services and repairs. 

METERS. 

The number of Meters in use October 1st, was 44. The 
quantity of water passed through them during the year ending 
with that date was 4,241,625 gallons, and the amount paid 
for the same $1,081.52 an average of 96,400 gallons at 
$24.55 per meter. 

TAKERS. 

The following is a classified statement of the uses for which 
water was taken December 1, 1880 : 



COMPARATIVE STATEMENT. 

SnoWIKa THE CLASSES OF CONSUMERS AND TQB NUUBER OF 

EACH CLASS, DHCKMBER 31, 1874, 1876, 1877, 1878, 1879, 
1880. 
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Board of Water Commissioners, 

December 22, 1880. 
Accepted and ordered made a part of the report of the 
Board to the City Council. 

GEORGE A. ELLIS, Clerk. 



REPORT OF THE SUPERINTENDENT 



Board of Water Commissioners. 



Gentlemen, — ^I have the honor to prceect herewith the 
Report of the SuperinteDdeat for the year ending November 
30, 1880 : 

RESERVOIRS. 
The water in the Ludlow reserroir at the present time 
Btands at elevation 395, being 6 feet below Rollway, and 
contains 1, 22 G, 325, 023 gallons, a quantity litcntUy inexhaust- 
ible through our present water mains. 'So water has been 
drawn from Broad Brook into the reservoir the past year. 
The gale houses, rollway, and waste wcira are all in good 
working order. 
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and at the U. S. Armory, kindly furnished us by Mr. L. C. 
AUin, is as follows : 



December, 1879, 
January, 1880, 
February, 1880, 
March, 1880, - 
April, 1880, - 
May, 1880, 
June, 1880, 
July, 1880, 
Augusf, 1880, - 
September, 1880, 
October, 1880, 
November, 1880, 



Total, 



Ludlow Kesebtoxb. 


XJ. S. Armory. 


IllcllC0. 


Iiiolies. 


- 4.427 


6.00 


- 3.852 


3.93 


- 2.274 


4.04 


- 2.GG3 


3.14 


- 2.928 


3.C4 


. 2.054 


1.94 


. 1.818 


2.02 


. 6.444 


6.44 


- 3.3G3 


3.17 


- 1804 


2.74 


- 3.001 


4.07 


- 1.777 


3.45 


- 36.405 


43.68 



The low service reservoirs, the Vanhom and Lombard 
located in the city, and the Hey wood and Stcbbins springs 
are in good condition. 

The general appearance and neatness of their surroundings, 
bears evidence of the faithfulness of the keeper , Mr. J. H. 
Sherwood. They are kept practically full, by running water 
from the high service into them, and contain about lOOyOOO,- 
000 gallons. 

I would, in this connection, call your attention to the im- 
portance of taking or purchasing the lands {idjoining Yanhorn 
reservoir, on and through which the springs rise and brooks 
run, that supply the same. It seems to me that in order to 
properly maintain the purity of the water, that the City should 
own all this land. 

The quality of the water the past year has been generally 
good ; there were a few days when the water was somewhat 
impregnated with vegetable matter, but to a much less degree 
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BoABD OF Water GommissionekSi Dec. 22d, 1880. 

Accepted, aod ordered made a part of the Keport of the 
Board to the City Council. 

GEO. A. ELLIS, CltrJc. 



Location of Pipe Laid in 1880. 



TWO INCH. 

37 feet, Mechanic street, Wrought Iron, Low serric 

FOUB-INCH. 

276 f«et, Libert; street, west from Chestnut, 

Cast Iron, Low Service. 
312 feet, Oak street, L 0., Cast Iron, High Service. 

210 feet, Summer street to Athol Engine House, 

Cost Iron, Low Service. 
664 feet, East Court street. Cast Iron, High Service. 

607 feet, Hanover street, Cast Iron, liow Service. 

63 feet, Woithington street Hydrants, 

Caat Iron High Service. 

2,002 feet. 

BIX-mGH. 

600 feet, Buckingham street^ Cast Iron, High Service 



LOCATION OF 



Fire Hydrants Set in 1880. 



ly Wood, comer Orleans and State streets, High Service. 

1« Chapman, midway Buckingham street, High Service. 

1, Chapman, corner Buckingham and Bay streets, High Service. 
1, Chapman, corner East Court and New streets. High Service. 
1, Chapman, corner East Court and Market streets. 

High Service. 
1, Perkins, comer Washington and Hanover streets, 

Low Service. 
1, Chapman, comer Worthington and Chestnut streets. 

High Service. 
1, Chapman, comer Worthington and Alert streets. 

High Service. 
1, Chapman, comer Worthing^n and Spring streets, 

High Service. 
1, Chapman, Worthington street, opposite School House, 

High Service. 
1, Chapman, comer Worthington and Autumn streets. 

High Service. 
1, Chapman, Worthington street, opposite house No. 336, 

High Service. 
1, Chapman, Worthington street, opposite Sackett's Avenue, 

High Service. 
1, Chapman, Worthington street, corner Kihbe's avenue. 

High Service. 
1, Chapman, Worthington street, opposite house No. 485, 
— High Service. 

15 Total. 



Hydrants Taken Out in 1880. 



1, Wood, Titylor street, near Dnight, Jjow Seirice. 

1, Perkins, Market street, corner East Court, Low Service. 



Numbct of Hydnmt., Dec 31, 1879, 
Nombet >et In 1880, 




309 
15 


Number of Hydnnta taken out in 1880, 




2 


Total number of Hydiante, 
High Service, 
Low Service, 


177 
145 


m 



Number of Private Hydrants, not inclnded in the above, 



Location of Gates Set in 1880. 



TWO-INCH. 

1, Mechanic street, corner of Water. 
If Mechanic stroef, near railroad. 



FOUB-INCH. 

If corner East Liberty and Chestnut streets. 

1, corner West Liberty and Chestnut streets. 

1, comer Berkshire and Oak streets, I. 0. 

If corner East Court and Dwight streets. 

1, Summer street, near Autumn, for Athol Engine House. 

1, comer Hanover and Broad streets. 

1, corner of Hanover and Gardner streets. 

7 

EIGHl^INCH. 

If comer Worthington and Federal streets. 
1., Worthington street, opposite School-house. 

TBN-INCH. 

1, corner Worthington and Dwight streets. 

^, Worthington street, near Fire Engine House. 

INumber of Gates Dec. 31, 1879, 465 

3Tumber of Gates set in 1880. 13 

Total number of Gates Nov. 30, 1880, 478 
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BoAKD or Aldbkuen, Dec. 30, 188a 
Accepted, ordered printed, and sent down for concurrence. 
A. T. FOLSOM. CVerA. 

Common Couhoil, Sec. 30, 1880. 
Concurred. 

E. A. NEWELL, CUrk. 
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1881, is 11,227,025.17. TIic amount appropriated by the City 
Council for now work in 1881 w«8 $10,000, which sum has been 
expended on streets as shown by tlie Superintendent's report. 
High service pipes hare been laid ihrongli Maple and Spring 
streets, adding largely to the tire protection in a section of the 
City mostly built up with wotnlcn structures, besides giving a 
much better circuliition, and protection in case of breakage in 
our main pipes. 

Petitions arc now on file for new ])i[iCB to be laid in difTerent 
parts of tlie City. The Board would recommend that the high 
service main be extended tlirough Main from Liljerty to Carew 
street, through Kniery from Main to Fulton, and also down 
Main fnim State to Central, for fire proteclion. That portion of 
tlie City in the vicinity of the Connecticut River railroad freight 
depot is poorlj' protected. They would also recommend tliat 
tlie pipes be extended tliroiigii Soiitb street from Mill Kiver to 
Ivong Hill street, and tlii-oii^li the hitter, nearly to the school- 
house, south of I, P. Dickinson's, the pipe beyond Mill Hivcr 
answering both for fire protection and serving the wants of 
quite a number of woulil-lie water takers, who have taken 
sufficient inherent in the matter to fiu-nish tlie City a wTitten 
guarantee of six per cent, annually on tlic entire cost of the 
pipe when laid. 
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over the old system of partial credits, as shown hy the Regis- 
trar's report. 

The Superintendent's report sets forth the quantity of water 
stored in the reservoirs, the condition of the works, and the 
general details of the Department. He als^o recommends the 
purchase of lands adjoining the Van Horn rcj^ervoir, for the 
purpose of protecting the water from pollution, and to lengthen 
out the present canal for filtering purposes. It seems to the 
Board that this is important, and we would recommend tliat 
steps be taken to secure the land needed, and that an appro- 
priation be made for that purjiose. 

WATER RENTS. 

The amount charged for water rents during the year 1881 
was $71,981.73, against $65,702.01 in 1«80— an increase of 
$(>,279.72. The rebate for the year emling December 10, 
1880, YTBS $3,598.48, and for 1881, $2,45:).87— showing a 
difference of $1,142.61, which sum, if added to the net increase 
of water rents for the year 1881, gives a net increase of 
$7,422.33 for that vear. This item does not include the water 
used by the City, which if paid for at the rates agreed upon by 
the City Council, viz., $9,628, would increase the total water 
rents to $81,609.73. The value of w*ater used by the City, 
payments, rebates, and statements as to details of tlie financial 
C(»ndition of the Department, are fully set forth in tlie Regis- 
trar's report.. The unpaid bills for water rents and service 
repairs on December 10, 1881, amounted to §047.09, mosit of 
which has since been collected. 

QUALITY OF THE WATER. 

During portions of July, August and September, the water 
in the Ludlow reservoir, and to some extent tliat in the Van 
Horn, became strongly offensive, so nuich so tliat many 
citizens resorted to pumps, and such well water as could be 
obtained, and the Commissioners were favored with a vast 
amount of advice as to what ought to be done to remedy the 
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tliitn two itiillion gi)II<>nfi in twenty-four faoim ; thnt the Ludlow 
iveorvuir in tlic [>ro[icrty of tlie City as it is, and not as the 
( 'oiiiniisHkmure would have it, and to assure yuur Honorable 
Itiiiinl luid tht; citizens of Sprin^cld that, so long m it is in 
our cure, wo tiliall neglect no menne to a^ertain what honcfite 
ai'e jiotislble, and ime tlip eiirliest opportunity to mHke use 
of tlicni. It Heemi* to us unnecessary, because the water was 
hiid fiome two or three months ago, to keep up the cry against 
It now, for at the preHi>nt time it is doubtful if a better qunlitr 
of water can Ik; found in tlic supply of any of the surroimding 
cities or towns. 

UEiLAJlIiS. 
'['he a<lvauti(gi's of tlic telephone line to the Ludlow resen'uir 
lIl^■<c■^vc more tlian a passing notice. In addition to the direct 
cjiinniunication with the gate-house, the line is so constructed 
with switx^hes at ciieh flushing gate (20 inch), that with a tran- 
tii<rnt instrument carried by the person in charge ui tlie flushing, 
■ lireot and iinmi^diate conmmnieation will l>c maintained with 
the Commissioners' ofliee, and in case of an alarm of Are when 
the gate is o[H'n, and the pressure reduced in tlie City thereby, 
it i-an he instantly restored to the full maximum pressun.'.. 
During the Sunumrr months, this flushing of tlie pijtcd occurs 
as often as once eiu'.h week, and heretofore when thie has been 
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Dr. 
To balanrc, 9740 49 

COST OF WORKS. 

Dec. 10. 1880 tl.216,847 68 

Net conrtruction, 1881, u above, . . 10,177 64 

»1.227,025 17 

maintenancp:, services and repairs. 

Dr. 
Ti> (-Mh nn hand, Dec. 10. 1S80. . . fi.53 85 

To receipts from ncir lervices and repairs, . 7,083 83 

To rereipU from water rents 69,800 Ih 

TorcceipUfromaccoiintB due prior to July 1,1880. 203 -HI' 
To rw-cipts from all other louree 176 00 

»77,816 83 

Cr. 

)t.v liille pud for maintenance, . $11,064 19 

Ety bilU paid for lerviies and repain, . 5.561 71 

My amount earned to interest account. . 60,433 68 

Bv balacice, cash in hands of Commissioncn, 257 'ifi 

»77.3ie Hi 

By balanoe »L'57 25 

INTEREST ACCOUNT. 

Interest on water bondi (82,000 UO 

Carried to interest account. . «60,4.13 68 

Use of water by the City, .... 9,628 00 

Defieiency, 11,938 32 

»82.000 00 



WA.TBB BBQISTBAR 8 BBPOST. 



AmouDta brought forwu^, 
Septefitber 1, . 
OL-tober 1, 
November 1, . 
December 1, . 



SUtvlCSS AND 

Jwuivj 1, 
Febnitry 1, 
March 1, . 
April 1, . 
Mk7 1, . 

July 1, . 
August 1, 
September 1, 
Oi-tober 1. 
November 1, 
December 1, 

Reiit real eatalc, 



By cash paid City Treasurer, 

By rcbat««, 

By unpaid water billn. 

By unpaid aervicea and repairs. 



$66,071 97 tl.OQO 49 
. 626 01 
. 2.387 98 
. 667 27 
. 419 15 




1'lie value of water used by difTerent departments of tlie Gty 
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comparatrt: statement. 

Skowinq thk Clusu Of Consdmkrb amd tbk Kokbbr op each 

CLASS 8UPPUBD BY THB AQUBDUCT COMPANY IK 1864, AMD BT THK 

City m 1»74, 1878, 1879, 1880, 1881. 



16 SDPBRINTENDBNT S BEFORT. 

The Dumber of leaks repaired is as follows : 

Main line cement pipe, SS 

DUtributioD cemeat pipe 41 

DUtributioD caat-iron pipe, ..... Ifi 

Total Duiuber of leaki, .... 81 

The gfite-housc at Clierry Valley dam, Ludlow, the Indian 
Leap bridge over Chicopee river, and the posts marking the 
location of gates and air valves on the main line, have been 
painted, all fire hydrants have received their usual inspection, 
and the works as a whole are believed to be in good order. 

An inventory of stock, tools and machineiy has been taken, 
the appraisal of which is $5,633.38. 

RAINFALL. 
The rainfall as registered at Ludlow by Mr. A. L. Gmves, 
and at Springfield, at the U. S. Armory, by Mr. L. C. Allin, 
during the year, is as follows : 

LiiBL4nr BaaakTDtt. U. 8. Aiuma. 

Inebn. InebH. 

Dtfember. 18«1 1.703 2.07 

.Tanuary, 18H1 4.024 4.57 

FubniMT, 18«1. S.965 4.16 

March, 1881 S.99S ■ 9.95 

April, 1881 1.683 1.78 

May, 1881, 4.646 4.68 



18 8UPERINTENDBNT*8 RKPOBT. 

eioners' office on Bridge street to the Ludlow reservoir gate- 
house, and so arranged that a telephone can be connected neiu- 
each flushing gate on the line, thus putting llie office in direct 
communication vriih all of these points, so that in case of fire 
any gate which might be open could be immediatelj closed, 
and the water pressure kept up to it« maximum condition. A 
iire-alarm bell is to be placed in the water office, which will 
give us the necessary warning. 

The size of pipe, streets in which it is laid, location of 
hydrants and gates will be found tabulated. 
Respectfully submitted, 

J. C. HANCOCK, Superintendent. 
Speikgfield, December 15, 1881. 



LOCATION OF 

Fire Hydrants Set in 1881 



1, SUin, corner Court Btrect, 


H:^ Service. 


1. Bay, comer Shennan street. 




1, Eastern avenue, comer Monroe street, 


Higb Service. 


1, Hancock, corner Monroe street. 


High Service. 


1, Quincy, comer Orleans street. 


High Service. 


1, Quincy, tortier Stebbin* street. 


High Service. 


1. Quincy. comer Hancock utrei-t. 




1. Pendleton, corner Eartem avenue. 


High Service. 




avenue. 




High Service. 


1. Allen, comer Highland stre.-t. 


High Serviw. 


1, Allen, comer White street. 


High ServiM. 


1. Allen, east of White street. 


High Service. 


I, Maple street, comer Avon plaee. 


High Service. 


1, Maple, comer Mulberry street. 


High Service. 


1. Maple, comer Union street, 


High Service. 


1, Spring, comer Pearl street, 


High Service. 



Location of Gates Set in 1881. 



THEEE-nfCH. 
1, Hurisou ftvenue, comer Market atreet. 
1, Park street, eut of Willow. 



FOCE-mCH. 
1, Winchester, comer Monroe street. 
1, Everett, comer C«bs street. 
1, Lombsrd, comer Water street. 
1, Main, comer Lombard street. 

1, Morris ttreet, private, for Medlicott Manufacturiog Co. 
1, Howard street, private, for Newell Brotliers Uanufactnring Co. 
1. Fulton street, private, for Connecticut River Railroad Co. 

7. 

srx-mcH. 
1, Hancock, comer Monroe street. 
1, Monroe, comer Hawley street. 
1, Pendleton avenue, comer Hancock street. 
1, Allen, comer White street. 
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Water Commissioners. 



Water Commissioners' Report. 



Watkk CoMMissroNKRs' Office, 

Bkido): Strekt, T)ei\ 21, 18S2. 



} 



To the Of' ft/ O'tntr!/ of (liC CU'i f'f S/irU'fjfiffd: 

The ninth Annual Uoport of the liniincial condition of 
thi:5 (lopartniont, and of the work done therein daring tlie 
year ending Deccniher 10, 1882, is herewith presented. 

GONiSTKUCTION. 

The principal work of the year liaf4 been the extension 
of the high service pipes in Ward One, for fire protection, 
consisting of a sixteen-incli cast iron pipe in Main street 
from Ferrj' to Clinton ; eight-inch pipes in Cypress and 
Emerv streets, and in Franklin frf)ni Main to Chestnut, 
together with eighteen fire hydrants, placing the fire pro- 
tection of that section of the City on an equality with tlie 
best wc have. 

Various other pipes, both on the high and low service, 
were put down in diiJcrent sections of the City, tlie total 
laid amounting to 8,721 lineal feet, of which 350 feet was 
of sheet iron cement lined, 7,G4i> feet of cast iron, and 722 
feet of small i>ipe, serving for a temporary supply. 

Of the total, 7,808 feet was laid on the high, and 853 
feet on the low service. 

The total length of street mains now in use is 67iVu 
miles. 

The net cost of constructitm in 1882 has been .s] 3,545.21. 

By advice of the committee on City pro])erty, the cost 
of certain hydrants, drinking fountains, watering tanks 
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ment, iised toward detrayiipj: iiitiTOst, as a t<»leral>Iy 
dolitiite sum wlii(rli tlie Finanro (./orninitteo (tan readilv 
reckon upon, and i»raeticully loavin*^ the n^sponsihility of 
grantini^ or denying construction expenditures, upon the 
City Couneil. 

MAIXTKXANCK. 

The cost (»f maintaining tlie works the pa-^t year, includ- 
ing yu]>erintendent's sahiry an<l that of the gate-keep- 
ers and the clerical force at the (Commissioners' oflice, 
amounted to f^l^JjfjT.W, while the amount paid for 
material and labor used in laying and repairing private 
pipes was .^0,7T8.:57. This account is lieaded in the 
Registrar's rej^ort as '* services and repairs,'* and as each 
vear shows the amount received to be somewhat in excess 
of the expenditures, it is evidently a matter of some profit 
to the Citv, besides adding to the safetv of the works and 
streets. 

Ever since the com]»letion of the Ludlow reservoir it 
lias been a source of anxiety ami t)f inconvenience to the 
Commissioners that the ]»erson in charge of the reservoir 
and i^ate-house was obliwd to live so far awav from it. 
There arc many contingencies in wliicli it becomes neces- 
sary to communicate with the gate keeper, besides those 
which render it desirable that he should alwavs be near 
his post. We therefore had i»lans made for a good sub- 
stantial frame house and small barn, and have contracted 
with Mr. F. S. Packard for their construction upon the 
westerly end of the Ludlow dam, just c»n the edge of the 
outer slope and within a dozen rods of the gate-house. 
The barn is comj)leted, the house only partially so. 

A portion of the cost of this improvement has been 
paid the present year, but the larger part will have to be 
met in 1883. We believe the "rounds around tlie irate- 
house should be put in good condition, and the whole sur- 
roundings made as neat as possible. 
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To ike Board of Water Cnmini^siotiers, Citi/ of Sprinfffeld : 

Gentlemen : — As required by Ordinance and your rules, 
I herewith present a summary of the accounts of the Water 
Department for the year ending Dec. 10, 1882, 

ClTr OP SPHIN'GriELD, IN ACCOUNT WITH THE BOARD OP 

Water Commissionrus, for the Year Ending Dec. 
10, 1882 : 

CASH ACCOUNT. 

Dr. 
To paid City Treasurer by Tax Col- 

iBctot, - - . . f84,443 13 
To balance Dec 10, 18S-2, - - 433 21 

184,876 34 
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CONSTRUCTION ACCOUNT. 

Dr. 

To balance in Treasurer's hands, 

Dec. 10, 1881, .... 8740 49 

To appropriation, ... - 13.000 00 

To receipts, account of materials sold, 302 08 



S14,102 57 



Cr. 

By bills paid, - '- - - -$13,907 29 
By bsilance in Treasurer's hands, - 195 28 



$14,102 67 



I)r, 

To balance in Treasurer's hands, 

Dec. 10, 1882, - - - - $195 28 

COST OF WORKS. 

Dec. 10, 1881, $1,227,025 17 

Net cost of construction, 1882, - - - - 13,545 21 

Add cost of the following property owned by 
the City prior to purchase of Aqueduct Go's 
works in 1872, 

102 hydrants, gates and connections, $7,751 00 

6 drinking fountains, - - - 500 00 
9 watering tanks, - - . - 551 00 

26 reservoirs, with gates and connec- 
tions, 9,380 00 

18,182 00 



Total cost Dec. 10, 1882, $1,258,762 38 

MAINTENANCE, SERVICES AND REPAIRS. 

Dr. 

To cash on hand Dec. 10, 1881, - $257 25 
To receipts from water rents, - - 75,989 29 



Amount carried forward, $76,246 54 



^ p 
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The following statements show the transactions of the De- 
partment (luring the year ending Dec. 10, 1882 : 

WATKK KKXTS. 

Assets Doc. 10, ISSl, - - - $r'S4 l;i 



Charge J durinj; 18.S2, - - - 77,40(> 69 



S77,990 82 



Collected on accounted prior totluly 1, 

1880, 8148 OC 

Collet-ted l»v Tux Collector, - - 75.989 29 

Rebates allowed Tux Collector, - 1,079 W 

Buluiice uncolleetiMl, - - - 174 17 



S77,990 82 



NEW SEUVICKS AND REPAIRS, 
Including all labor and materials charged to private parties. 

Assets Dec. 10, 1881, - - - ^:MV1 90 
Charged during 1882, - - - 8,322 98 



Collected by Tax C^ollector, - - S7,7l*8 7<> 

Rebates allowed Tax C(illeetor, - .51 90 

Collected belonjjjin*; to construction, - IW2 OS 

Balance uncollected, - 47.'5 2<> 



S8,G8o 94 



§8,685 94 



Francis Noutox, Tax Collector, to Board of Water 

Commissioners, 

Dr, 

To balance Dec. 10, 1881, - - - S799 03 
To commitments 1882, 

WATEU RENTS. 

January 1, - - - S33,<)15 6.5 

February 1, - - - 419 2.> 

March l", - - - l(t8 1:5 

April 1, - . - - 1,264 (j^ 

May 1, - - - - 9;n 02 

June 1, - - - - 153 It) 

July 1, - . - . 86,930 25 

Amounts carried forward, §72,822 14 8799 03 



p^ 
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Amounts brought forward, 


872,822 U 8799 03 


August 1, 


- 1,876 48 


'SupteiiiLiT 1, - 


C39 03 


October I, - - 


- l,r>00 78 


November 1, - 


373 76 


December 1, - 


194 00 






BBRTICK8 AND BEPAIB3. 




Janunry 1, - - 


- ?BS6 74 


February 1, - - 


466 21 


Match 1, - - . 


6C fi7 


April 1,- - - 


49.1 03 


Mayl, - - - 


605 01 


June 1, • 


818 02 


July], - - - 


- 781 25 


August 1, 


697 95 


September 1, 


- ],883 17 


October 1, 


- 498 32 


November 1, - 


827 11 


December 1, - - 


608 50 




$8,322 98 



Bentfi find miscellaneoua accounts, - 



986,821 70 



By ciish pail] City Treasurer, 
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Amount brought forward, 


Sfi73 00 


Drinking fountains, 5 at 880, - 


150 00 


Fire department buildings. 


212 00 


Fire hydrants, 3G6 at S20, 


- 7,320 00 


Highway department, 


31 00 


School buildings, - - - 


918 00 


Sewers, flushing, - - - 


(m 00 


Watering tanks, 9 at $50, 


450 00 



$10,254 00 
PENALTIES. 

During 1882 water was bhut off from twonty-five premises 
for non-compliance with the rules of the Water Commission- 
ers. Thirty-four dollars have been collected as penalties and 
credited to Services and Repairs. The water has been turned 
on again at seventeen places, the remaining eight arc still shut 

off. 

METERS. 

The number of meters in use October 1 was one hundred 
and one. The quantity of w^ater passed through them during 
the year ending that date was 16,021,112 gallons. The 
amount collected therefor was $2,809.35, making an average 
of 158,625 gallons, and $28.41 per meter, and of 17.9 cents 
per thousand gallons. 

W^ATER TAKERS. 

A classified statement of the uses for which water is at 
present supplied is hereto annexed. 

Respectfully submitted, 

GEO. A. ELLIS, Registrar. 
Springfield, Dec. 13, 1881. 



Board op Water Commissioners, Dec. 21, 1882. 

Accepted and ordered made a part of the report of the 
Board to the City Council. 

GEORGE A. ELLIS, Olerh. 



REPORT OF THE SUPERINTENDENT 



lo Tin: 



Board of Water Commissioners. 



Gentlemen: — I have the hmior to j»re5«ent herewith my 
report for the year entliiii!: Xoveml)er oO, 18S2, 

COXSTRUCTIOX AND MAINTKXANCE. 

Eitrht thousand seven liuiidred and twentv-one feet of 
pipe has been laid tliepast season, nitdving a total of GTiVff 
llliIe^* of pipe now in use for street nuiins. 

Thirty-four lire livdrants liave been set, twenty-nine of 
whieh are hii(h, and tive low service. Three hi^jh and four 
low serviee hydrants have been taken out, leavin;^ 4'2i hy- 
drants now uonnei-led with the works, 2-- of whieh aro 
hit^h serviee, belon^^ing to the City; 4*") arg hii^h servieo 
belonging to private parties ; 144 are low serviee belong- 
ing to the City ; and lo are low serviee belonging to 
private parties. 

Twenty-four gates have been set, making a total of 522 
gates in the works. 

The number of stand pi{>es for street watering purjjoses 
now in use is Vi. 

The number of horse waterint^ troutrhs, 1). 

Number of public driidving fountains, o. 

Xuml)er of lire reservoirs, 2.3. 

Number of services connected to mains is o,7o7, an in- 
crease of 227 the past season, 

4 
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The nniiilicr of h-uki: repuircil is as i'ollows : 

Mainline, cenit'iit pip)?, -.-.--- 7 

Distriliatioii, (.-omMit pipe, ...... 53 

DistriLiitioii, cast iron pipe, ------ 21 

Tutal number of lesika, - - - - 8l 

An invunlory of stock aiid toold lias been taken, the ap- 
jmiisal of wliich is S4,7:it^.04. 

JIAINFALL. 

Tlie rainfall aa n-yisieru.! at Ludlow by Mr. M. X. 
Graves, anil ut Bprin^litld, at tlie U. H. Armor}', by Mr. 
Tj. C. Allii), during tlie year, is as follows : 

LuiiLOM' Rr<>EiivoiB. I'. S. AiiMnnv. 

puccniber, 1^81,- - - - i>MO 5.23 

Jannary, 18S2, - - - - 4.4J4 6.38 

February. 1883, - - - - 3.085 4.7G 

JIarL-li, 1882, - - . - 2.540 3.34 

April, 1882, - - - - 1.373 1.41 

5I;iy, 18S2, . . - . 5.224 5.89 

.Tiini-, 18811, - . - . 4,701) 4.00 

July, 1SS2, .... l.liCl ].8t) 

August, 1S.S2, - - - - 1.401 ' 1.59 



riie iirc hydrants iiinl pntes are in tlit-ir usual j^ood 
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cement, in places, is badly cracked, cxi>()sinij^ the iron 
shell; quite a number of leaks have already ap]^eared, and 
I fear there will be no decrease till it is relaid. Less leaks 
have been repaired on the main line this your than last, 
and I trust there will be no increase for some vcars to 
come. 

T 
condition. 

KKSEKVOIKS. 

The dams, embankments, bulkheads and canals are all 
in jLTood condition. The weirs at the base i>f the Cherry 
Valley dam show no increase in the How of water ; there 
are no imlications of any detects in any of the structures 
and all ajjpcar as permanent as when built. 

The depth of water in the ljudh»w reservoir is IvS.lO 
feet, beinji: 4.9 feet below rollway and eontains l,or)G,o82,- 
000 gallons. 

The Van Horn and Londrard reservoirs are about four 
feet below the roll ways. 

The quality of the water has been much better this sea- 
Ron than ever before, the improvement being so marked 
that I feel encourai^ed to believe that the citizens of 
Springfield will, in a very few years, have as good water 
as anv city in this commonwealth. 

A liouse ancl barn is being built near the gate-house at 
Ludlow, for the keeper of the reservoir, whieh, it is hoped, 
will be ready for occupancy in the early spring. When 
completed, the telephone line which now terminates in 
the gate-house, will be put into it, thus placing the W^ater 
Commissioners' of lice in direct communication with the 
keeper at all hours of day t»r night. 

A few Cerman carp were placed in both the Ludlow 
and Van Horn reservoirs the seventh day of last month. 
It is hoped that they will thrive and multiply to such an 
extent, that future generations will not only derive much 
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pleasure from tlie iiiuiily nrt of anglin^:, but will look back 
to tlic present boiird of Water Commissioners with hearts 
full of tbaiiksgiviiif;. 

The usiiiil tatiloa giviiijt the size aiid location of pipe 
lait], anil location of lire liyilruiits and gates set, will be 
found appended. 

Itespeetfully piilmiittcd, 

.1. C. IIA^sOOCK, .S>'prr;,i(,>uk><f. 
Si'nixGFiKi,D, Deconilicr 1-'), \^S± 

Hoard of Watkii Commissioneks, Dec. 21, 1882. 
Acceplpd and ordered made a part of the report of the 
liourd to tlie City Council. 

GEORGE A. ELLIS, CUrk. 



Location of Pipe Laid m 1832. 



0X1-] AND ONi:-QUAllTi:n IX'CH. 

L(Mif;th in feet. 

Armory stroet, wroii|;rl»t imu, liij^li sorvi«*i', - - J 10 

Hooker stivot, wrought inni. low for vii'i», - - 2"0 

JcffiTson avenue, wronj;lit iron, low service, - 2'2f) 

Talrott av<»niie, wrought iron, low servi'.^e, - - ISl 



l•ouI^T^TJ^r. 

Armory street, oast iron, hi.i^h si-rvieo, - - /5G.'i 

IJuckingliam street, oast iron, liigli s^rvioe, - - 542 

Catherine street, cast iron, hii^h sorvi«'e, - - 508 

Por lire Imlrants, oast iron, hi.ujh servioe, - - 185 



722 



1798 



STX-INCH. 

Por fire hydrants, oast iron, hipjli service, - - 232 

KrOIIT-INCH. 

Adams street, oast iron, low servioo, - - - 247 

Bay street, cast iron, high service, . - - 1181 

Cypress street, cast iron, high service, - - 076 

Emery street, oast iron, high s<*rvice, - - - 716 

Franklin street, cast iron, hicrh service, - - 15S.*5 

4403 

TWELVK-INCII. 

Eastern avenue, cement, high service, - - 350 

SIXTEEX-IXCII. 

Main street, cast iron, high service, - - - 1216 



Total pipe laid in 1882. - - - - 8721 






LOCATION OF 

Fire Hydrants Set in 1882. 



Cliestiiut street, comer 
Linden street, iiiiilwny, 
Main street, corner Itaneroft, 
Main street, corner I'atton, 
Liberty Ktrcct, at Ellison's filiO[i 



LOW SERVICE. 
Linden, 



Armory street, i:orn 
Denton street, corni 
BnckiHgliam street, 
Cntlierino street, co 
Catherine street, en 
Oyiiress street, <'orii 
Cypress street, corn 



HIGH SERVICE. 

T Ma^iizine, 

r lioston road, 

■orner iJnckingham place, 

ner Ilav. - 

ner M.JCniglit, - 

T IJoylston, 
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Main street, corner Ferry, ------ 

Main street, corner Greenwood, - - - - - 

Main street, corner Sharon, - - - . - 
Main street, corner Worthington, - - - - 

Main street, I. O., corner Oak, - - - - - 

Oak street, corner Cliartor avenue, - - - - 

Pjnchon Street Kngine House, - - - - - 

— 29 

Total 1882, 34 






Fire Hydrants taken out in 1882. 



LOW SERVICE. 
Chestnut street, corner LiiiJeii, - - - 
Liberty street at Kllisou'a sliop, 
Xiinilcii street, niiilway, - - - - 
Maiu street, corner Baacroft, . . - 

HIGH SERVICE. 
Main street, corner "Woriliington, 
Pynclioii Street Engine ilousie, - - . 
Muin street, I. 0., corner Oak, - 



Number of hrdrnnts Deepral>or 1, 188 
dumber of liydranls sot in 18S2, 

Xumber of hydruuts taken out 1SS2, 



Location of Gates set in 1882. 



■♦-•- 



TWO AND ONE-HALP INCH. 



New street, corner D wight, 



1 



POUR-INCH. 

Armory street, corner Grant, 
Bnckingham street, corner Bay, 
Catherine street, corner McKnight, - 
Cross street, corner Willow, 
Sherman street, corner Bay, 
Wason avenue, corner Plainiield street, 

8LX-IXCII. 

Bay street, corner Sherman, 
Buckingham street, corner Bay, 
Boj'lston street, corner Cyi^ress, 
Clinton street, corner Main, 
Congress street, corner Main, 
Perry street, corner Main. - - - 
Greenwocxl street, corner Main, - 
Gray's avenue, corner Cypress street, - 
Pendleton avenue, corner Eastern avenue, 
Sharon street,corner Main, 
W^estminster street, corner Bay, 

EIGHT-INCH. 

Bay street, corner Thompson, 
Cypress street, corner Main, 
Emery street, corner Main, 
Franklin street, corner Main, 



— 6 

1 
1 
1 
1 
1 
1 
I 
1 
1 
1 

1 

— 11 



1 
1 

1 

I 
— 4 
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8IXTEEN-I1TCH. 
Cellar street, corner Ashley, _ .... 1 
Main street, corner Liberty, ..... l 

— 2 

Kamber of gates set in 1882, 24 

Number of gates December 1, 1881, .... 498 

Total number of gatei Dec. 1, 1882, . 522 
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so SUFEBINTBITDXNT S KBPOKT. 

Board of ALDSRUEif, December 26, 18S2. 
Accepted, ordered printed, and sent down for concur- 
rence. 

A. T. FOLSOM, Clerk, 

Common Coukcil, December 26, 1882. 
Concurred, 

E. A. NEWELL, CT*t*. 
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